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of EPTC in Imperial County During Fall, 1996.’ The draft ‘Standard Operating 
Procedures for the Analysis of EPTC in the Ambient Air’ is included in the protocol as 
Attachment B. 

If you or your staff have questions or need further information, please contact me 
at 263-l 630 or Kevin Mongar at 263-2063. 
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cc: Genevieve Shiroma, SSD (w/attachment) 
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State of California 
California Environmental Protection Agency 

AIR RESOURCES BOARD 

. . 

Protocol for the Ambient Air Monitorlng 
of EPTC 

In Imperial County During Fall, 1996 

Engineering and Laboratory Branch 

Monitoring and Laboratory Division 

Project No. C96-035 

Date: October 7, 1996 
. . 

APPROVED: 

Win Morkar, Pr&#Engineer 

Engineering and Laboratory Branch 

This protocol has been reviewed by the staff of the California Air Resources Board and 
approved for publication. Approval does not signify that the contents necessarily reflect the 
views and policies of the Air Resources Soard, nor does mention of trade names or commercial 
products constitute eklorsament or recommendation for use. 



Protocol for the Ambient Air Monitoring 
of EPTC 

In Imperial County During Fall, 1996 

I. modudion 

At the request of the California Department of Pesticide Regulation (DPR), (October 31, 
1995 Memorandum from John Sanders to George Lew) the Air Resources Board (ARB) staff 
will determine airborne concentrations of the pesticide EPTC (dipropylcarbamothioc acid S- 
ethyl ester) over a five week ambient monitoring program in populated areas. This 
monitoring will be done to fulfill the requirements of AB 1807/3219 (Food and Agricultural 
Code, Division 7, Chapter 3, Article 1.5) which requires the ARB “to document the level of 
airborne emissions . . . . of pesticides which may be determined to pose a present or potential 
hazard.. .* when requested by the DPR. The monitoring is in support of the DPR toxic air 
contaminant program and will be conducted in Imperial County. 

The draft method development results and ‘Standard Operating Procedures for the Analysis 
of EPTC in Ambient Air‘ are included in this protocol as Attachment 8. 

II. -cat Properties of EPTC 

In order to fulfill the requirements of AB 1807/3219 (Food and Agricultural Code, Division 7, 
Chapter 3, Article, 1.5), the Department of Pesticide Regulation (DPR) has previously 
requested that the Air Resources (ARB) document the airborne concentrations of the 
pesticide EPTC. This recommendation provides background and recent use information on 
EPTC-containing products, and identifies how they are used. 

EPTC (CAS: 759-94-4) is a colorless to light yellow liquid with an amine-like odor. 
Technical grades are yellow. EPTC has a molecular formula of CSH,8NOS, a formula weight 
of 189.32 g/mole, and a specific density of 0.960 at 25’C. It has a water solubility of 
375 mg/L at 25’C, a Henry’s Constant of 1 .O x 1V5 atm.m3/mol at 20-25’C, and a vapor 
pressure of 3.4 x lO.* mmHg at 20°C. EPTC is miscible with most organic solvents. 

EPTC is rapidly metabolized by soil micro-organisms to carbon dioxide, mercaptan, and 
amino residues. Mineralization has not been reported in sterile soils due to the lack of 
production of carbon dioxide. Soil half-life (t,,*) ranges from 4-6 W88kS when applied at 
recommended rates. In plants, EPTC is rapidly metabolized to carbon dioxide and other 
naturally occurring plant constituents. EPTC sulfoxide has been reported in some soils and 
in corn plants. 

The acute oral LO,, of EPTC for male rats and mice is 1,700 and 3,200 mg/kg. The LC8o 
(48 hour) for rainbow trout is 19 mg/L, and 27 mg/L for bluegill sunfish. EPTC has entered 
the risk assessment process at DPR under the SB 950 (Birth Defect Prevention Act of 1984) 
based on its potential neurotoxicity, mutagenicity, and teratologic and chronic toxicity 
adverse health effects. 
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Ill. Samo(ina 

Samples will be collected by passing a measured volume of ambient air through XAD-2 
resin. The exposed XAD-2 resin tubes (SKC #226-30-06) are stored in an ice chest (dry ice) 
or freezer until desorbed with 3 ml of ethyl ace?ate. The flow rate will be accurately 
measured and the sampling system operated continuously with the exact operating interval 
noted. The resin tubes will be protected from direct sunlight and supported about 1.5 
meters above the ground during the sampling period. At the end of each sampling period, 
th8 tubes will be capped and placed in culture tubes with an identification label affixed. 
Any EPTC present in the sampled ambient air will be captured by the XAD-2 adsorbent. 
Subsequent to sampling, the sample tubes will be transported on dry ice, as soon as 
reasonably possible, to the ARB Monitoring and Laboratory Division, Testing Section 
laboratory for analysis. The samples will be stored in the freezer or analyzed immediately. 

A sketch of the sampling apparatus is shown in Attachment A. Calibrated rotameters will 
be used to set and measure sample flow rates. Samplers will be leak checked prior to and 
after each sampling period with the sampling cartridges installed. Any change in the flow 
rates will be recorded in the field log book. The field log book will also be used to record 
start and stop times, sample identifications and any other significant data. 

The use patterns for EPTC suggest that monitoring should occur over a 30- to 45-day 
sampling period in either Imperial or San Joaquin County. Sampling may be conducted 
during the months of October and November in Imperial County; alternatively, sampling may 
be conducted in San Joaquin County during April and May. Three to five sampling sites 
should be selected in relatively high-population areas or in areas frequented by people. In 
Imperial County, sampling sites should be located near alfalfa and sugarbeet growing areas. 
In San Joaquin County, sampling sites should be located near corn growing areas. Ambient 
samples should not be collected from samplers immediately adjacent to fields where EPTC is 
being applied. At each site, twenty to thirty discrete 24-hour samples should be taken 
during the sampling period. Background samples should be collected in an area distant to 
EPTC applications. 

Replicate (collocated) samples are needed for five dates at each sampling location. The date 
chosen for replicate samples should be distributed over the entire sampling period. They 
may, but need not be, the same dates at every site. 

Four sampling sites plus an urban background site were selected by ARB personnel from the 
areas of Imperial County where alfalfa farming is predominant. Sites were selected for their 
proximity to the fields with considerations for both accessibility and security of the sampling * 
equipment. The five sites were at the following locations: Meadows Union School, Holtville; 
Imperial County Agricultural Commissioner’s Office, El Centro (background); Felipe and 
Ramon Primary School, Heber; ICAQMD PM-10 Ambient Monitoring Station, Harris 81 
McConnell Roads; Imperial County Fire Department, Imperial. Addresses for the sites are 
listed in Table 1. 
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- TABLE 1. Ambient Sampling Sites 
I 4 

MUS Meadows Union School (619) 352-7512 
S-80 at Bowker Road Larry Kelly 
Holtville, CA 92250 

AC0 Agricultural Commissioner’s Office (619) 339-4314 
150 S. 9th St. Janet Evans 
El Centro, CA 92243 

IHS Imperial High School 
5 17 W. Barioni Blvd. 
Imperial, CA 

(619) 355-3200 
Joe Maruca 

AR8 AR6 Ambient Monitoring Station 
1029 Ethel 
Calexico, CA 92231 

(8 18) 575-6856 
Curt Schreiber 

HFD Imperial County Fire Department 
1085 Ingram 
Heber, CA 92249 

(619) 353-0323 
Ricardo Valenzuela 

The samples will be collected by AR8 personnel over a five week period from October 9 - 
November 15, 1996. 24hour samples will be taken Monday through Friday 
(4 samples/week) at a flow rate of approximately 2 L/minute. 

The method d8VelOpm8nt results and ‘Standard Operating Procedures for the Analysis of 
EPTC in Ambient Air’ are included in this protocol as Attachment 8. 

Field Quality Control for the ambient monitoring will include: 1) Five field spikes (same 
environmental and experimental conditions as those occurring at the time of ambient 
sampling) will be prepared by the Quality Manag8m8nt and Operations Support Branch 
(QMSOB) and spiked at five different levels. The field spikes will be obtained by sampling 
ambient air at the background monitoring site for 24 hour periods at 2 L./minute. 2) FiV8 trip 
spikes will be prepared by the QMOSB and spiked at five different levels. 3) Replicate 
samples will be taken for five dates at each sampling location. 4) Trip blanks will b8 

. obtained at each of the five sampling locations. Procedures will follow ARB’s ‘Quality 
Assurance Plan for Pesticide Monitoring” (Attachment Cl. 

The instrument dependent parameters (reproducibility, linearity and minimum detection limit) 
will be checked prior to analysis. A chain of custody sheet will accompany all samples. 
ROtam8t8rS will be calibrated prior to and after sampling in the field. 

-3- 

..;-’ 

O(f3. L 



AR8 personnel will consist of Kevin Mongar (Project Engineer) and an Instrument 
Technician. 
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State of California 
Air Resources Board 

Engineering and Laboratory Branch 
Monitoring and Laboratory Division 

EPTC in Ambient Air 

1. SCOPE 

This is a gas chromatography/mass selecti 
of EPTC from ambient air samples. 

ethod for the determination 

2. WRY OF * * 

The exposed XAD-2 resin tubes 
ice or’in a freezer until desorbed 
using splitless injection with a D 
(MS01 is used for analysis. 

O-06) are stored in an ice chest on dry 
acetate. A gas chromatograph (GC), 

mn, coupled to a mass selective detector 

3. 

Method interferences e caused by contaminants in solvents, reagents, 
glassware and other processing apparatus that can lead to discrete artifacts or elevated 
baselines. A method blank must be done with each batch of samples to detect any possible 
method interferences. 

A. INSTRUMENTATION: 

Hewlett Packard 5890 chromatograph 
Hewlett Packard 5971 mass &ective detector 
Hewlett Packard 6890 Autosampler 

Detector: 28O’C 
Injector: 25O’C 
Column: J&W Scientific 08-35, 30 meter, 0.25 mm i.d., 0.15 urn film thickness. - 

Program: Initial 6O”C, hold 2 min, to 145°C @ 1 S”C/min., to 160 C @ 5 C/min., to 
240 C @ 70 C/min., hold 1 min. 

Column flow: He, 1 .O mlfmin ( 8 psi @ 60 C), electronic pressure control 
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. 8. AUXILIARY APPARATUS: 

1. Glass amber vials, 8 mL capacity. 
2. Vial Shaker, SKC, or equiv. 
3. Autosampler vials with septum caps. 

C. REAGENTS 

1. Ethyl Acetate, Pesticide Grade, or better 
2. EPTC, 99% pure or better (Chem Service). 

1. It is necessary to analyze a solvent bla 
must be free of interferences. A solvent 
which results in possible carry-over con 

tch of samples. The blank 
analyzed after any sample 

2. If a standard curve is not gener 
sample must be analyzed for 
standard must be within 10% 

3. Carefully score the primary ion end of the sampled XAD-2 tube above the 
retainer spring and break at th from the primary 
end of the XAD-2 tube with forceps and place it into an 8 mL amber colored sample 
vial. Pour the XAD-2 into the vial and add 3.0 mL ethyl acetate. Retain the 
secondary section of the XAD-2 tube for later analysis to check the possibility of 
breakthrough. 

4. Place the sample vial on a desorption shaker (or ultra sonic water-bath) for 30 
minutes. Remove the EPTC extract and store in a second vial in a freezer (at -20°C) 
until analysis. 

. 

5. After calibration of the GC system, inject 2.0 ul of the extract. If the resultant 
peaks for EPTC have a measured area greater than that of the highest standard 
injected, dilute the sample and re-inject. 

6. Calculate the concentration in ng/mL based on the data system calibration 
response factors. If the sample has been diluted, multiply the calculated 
concentration by the dilution factor. 

7. The atmospheric concentration is calculated according to: . . 

Cont., rig/m’’ = (Extract Cont., ng/mL X 3 mL) / Air Volume Sampled, m’ 
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6. (1UALlfY 

A. INSTRUMENT REPRODUCIBILITY 

Three replicate injections of 2 UL each were made of EPTC standar 
to establish the reproducibility of the instrument. This data is shown in T 

TABLE 1. IT’JSTRUMENT REPRODUCIBILITY 

8. LINEARITY 

A five point calibration curve was made usi 
corresponding linear regression equation and corre 

TABLE 1. The 

(Y) = (82.3)(x) - (1244); Corr. Coeff. = . . . 

Where: y = the y-coordinate in units of ar 

X = the x-coordinate in units of ng/ml 

C. LIMIT OF DETECTION 

The data above were used to calculate the limit of detection (LOO) and limit of 
quantitation (LOO) for EPTC as follows: 

LOO = Ii1 + 3((i)(RSD)) = 1151 + 3((15)(0.01)) = 15.5 ng/mL 

- where: lil = the absolute value of the x-intercept of the standard curve (ng/ml). 

RSD = the relative standard deviation of the lowest concentration used for the 
standard curve. 

LOQ = (3.3)(LOD) = 51 ng/ml 

Based on a 3 mL sample extraction volume and assuming an air sample volume of 
. . 
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0. COLLECTION (RECOVERY) 

ctron efficiency data for EPTC on XAD-2 .is presented in TABLE 2. 

TABLE 2. 
COLLECTION AND EXTRACTION 

EFFICIENCY FOR EPTC ON XAD-2 

c 
EPTC 

Amount Amount 
Spiked Recovered 

(WI W (%I 

2158 1 2,193 1 102% 

4311 1 3,642 1 84.5% 

4311 1 4.174 1 96.8% 

4311 1 3,836 1 89.0% L 
The standards were spiked on the primary section of an XAD-2 tube. The tube was 
then subjected to an air flow of approximately 2 Ipm for 24 hours. The tubes were 
run at an ambient temperature of approximately 85°F. The primary sections were 
then desorbed with 3.0 mL of ethyl acetate and analyzed by capillary column 
GC/MSD. 

E. STORAGE STABILITY - - 

Storage stability studies were done in triplicate for 719 ng EPTC spikes on XAD-2 
tube primary sections over a period of 20 days. The percent recovery data for 
storage stability is presented in TABLE 3. (This section will be added later.) 

TABLE 3. EPTC STORAGE STABILITY AT -20°C 

PERCENT RECOVERY 

0 DAY 2 DAYS 7 DAYS 20 DAYS 
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F. BREAKTHROUGH . . c 

Triplicate tubes were spiked at 4311 ng/tube then run for 24 hours at approximately 
2 Ipm prior to analysis. No EPTC was detected in the secondary sections of any of 
the three tubes. 

. . 
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F: th? rxjuest a f the Oepartmen~.Of Pest_icide Regulation (OPR), the Air 
R~scl;rr~s 3oard (ARS) documents the 
c J;:iciC?s. 

level Or airborne emissions" of specified 
This is usually accomplished through two types of monitoring 

first consists of one month of amblent monrtoring in the area of, and during The 
r,h? s?ason of, peak use of the speclfled pesticide. The second is monitoring 
near a field during and after (up to 72 hours) an application has occurred. 
These are referred-to as ambient and application monitoring, respectively. To 
help clarify the differences between these two monitoring programs, ambient and 
applicatron are hi 
applies specifical ? 

hlighted in bold in this document when the jnformation 
y to either program. The purpose of this document is to 

specify quality assurance activities for the sampling and laboratory analysis 
of the monitored pesticide. 

A. Q:z? ity Assurance Poficy Statement 

I: is the policy of the AR8 to provide OPR with as reliable and accurate 
Ci:a as possible. The goal of this document is to identify protedures that 
enswc 5~ implementation of this policy. 

8. Quality Assurance Objectives 

quality assurance objectives for pesticide monitoring are: (I) to 
es',af'ish the necessary quality control activities relating to site selection, 
sample collection, sampling protocol, sarople analysis, data reduction and 
val ida',ion, and final reports; and (2) to assess data quality in terms of 
precision, accuracy and completeness. 

Ii. Siting 

Probe siting criteria for ambient pesticide monitorin are listed in TABLE 
1. Normally four sites will be chosen. The monitoring ob s ective for these 
sites is to measure population exposure near the perimeter of towns or in the 
area of the-town where the highest concentrations are expected based on 
prevailing winds and proximity to applications: One of these sites is usually 
designated to be an urban area "background" site and is located away from any 
expected applications; however, because application sites are not known prior 
to the start of monitoring, a "zero level* background may not occur. -- 
Oetectable levels of some pesticides may also be found at an urban area. 
background site if they are marketed for residential as well as coarmerclal use. 

Probe siting criteria for placement of samplers near a pesticide 
aPPlication for collection of samples are the same as ambient monitoring (TABLE 
1). In addition the placecaent of the application samplers should be to.obtrfn 
upjnd and downwind concentrations of the pesticide. Since winds are variable 
and do not alnays confom to expected patterns, the goal is to surround the 



I!!. Sane? inq 

~11 sampling will be coordinated.through the County Agricultural 
Ccmisriocer's Office and the local Air Quality Management Oistrict (AQHO) or 
Air Pollution Control Oittrict (AKO). Monitoring sites will be arran ed 
through the cooperation of appl iCatOrS,.grOWerS or owners for applicat on 
monitoring. f For selection of ambient sites, AR8 staff will work through 
authorized representatives of private companies or government agencies. 

A. Background Sampling 

A background sample will be taken at all sites prior to an application. 
It should be a minimum of'one hour and longer if scheduling permits. This ' 
saqle will establish if any of the pesticide being monItored is present prior 
. b3 the application. [t also can indicate if other environmental factors are 
intzrfzring with the detection of the pesticide of concern during analysis. 

‘Ahile one of the sampling sites for ambient monitoring.is referred to as 
an "urban area background,' it is not a background tam 

P 
le in the conventional 

sense because the intent is not to find a non-detectab e level or a 
'background' level prior to a particular event (or application). This site is 
chcsen to represent a low probability of finding the pesticide and a high 
probability of public exposure if significant levels of the pesticide are 
detected at this urban background site. 

8. Schedule 

Samples for ambient pesticide monitorin 
9 

will be collected over 24-hour 
periods on a schedule, in eneral, of 4 samp es per week for 4 weeks. Field 
application monitoring wll! follow the schedule guidelines outlined in TABLE 2. 

C. 81anks and Spikes 

Field blanks should be included with each batch of samples submitted for 
analysis. This will usually require one blank for an application monitoring 
and one blank per week for an ambient monitoring program, Hhenever.pos$ble, 
trip spikes should be provided for both ambient and applrcatlon monltorlng. 
The spiked sqles should be stored in the same manner as the samples and 
returned to the laboratory for analysis. 

0. Heteorological Station 

Oato on wind speed and direction will be collected during appliCatf0~ 
mnftorfng by use of an on-sfte meteorological station. If appropriate 



For bath ambient and application monitoring, precision will be 
dsmonstra:ed by collecting samples From a collocated sampling site. A,, 
additional ambtent samplet.will.be collocated with one of the samplers and wi'li 
be rotated among the sampling SlteS SO that duplicate samples are collected at 
at least three different sites. The samplers should be located between two and 
focr meters apart.iF they are high volume samplers in order to preclude ajrnw 
interference. 
flow samplers. 

This consideration is not necesfary for low (~20 liters/mine) 
The duplicate Sampkr for application monitoring should be 

down-lrind ?t the sampling site where the highest concentrations are expected. 
Yhen feasible, duplicate application samples should be collected at every site. 

F. Calibration 

field flow calibrat&s (rotometers, flow meters or critical orifices) 
shall be calibrated against a referenced ttaridard prior to a monitoring perlod. 
This r?;C?rer,ced standard should be verified, certified or calibrated with 
respect to a primary standard at least once a year with the method clearly 
docmented. Sampling flow rates should be checked in the field and noted 
befor? and after each sampling period. 
sampling system should be leak checked. 

Before flow rates are checked, the 

G. Flew Audit 

A flow audit of the field air samplers should be conducted by an 
independent agency prior to monitoring. If results of this audit indicate 
actual flow rates differ from the calibrated values-by more than 10% the field 
calibrators should be rechecked until they meet this objective. 

H. Log Sheets 

Field data sheets will be used to record sampling date and locatlon, 
initials of Individuals conducting samplin 
initial and final time, inittal and final 9 

, sample number or Ident~~~a~~;:(cs 
low rate, malfunctions, # 

weather cond'itions (e.g., rain) and any other pertinent data which could 
influence sample results. 

I. Preventative Maintenance 

10 prevent loss of data, s 
be kept available In the field Ii 

are pumps and other sampling materials should 
y the operator. A periodic check of sampling 

Pup% mteorologtcal instruments, extension cords, etc., should be made by 
Slapling personnel. . 



The following probe sitin 
mo?itotin and am smaarited f 

crjteria apply to pesticide 

criteria 1 
roa the U.S. EPA ambient monitoring 

40 CFR 58) whfch are used by the AR8. 

Mnimum Distance Froa 
. 

i%t 
Supporting Structure 

Meters1 
Ground 
olktrrll. YIrtlcitHotttontrt 

2-H 1 .’ 1 1. 

2. 

3. 

4. 

. 

- ’ 

. 

. 
. . 

-40 . 
. . i 

Other Snacinq 
Qfteria 

Should be 20 meters 
from trees. 

Distance from sarapler 
to obstacle, such as 
buildings, must be at 
least twtce the he4 ht 
the obstacle protru es 8 
above the sampler. 

Must have unl;estricted 
air-flow 270 around 
sampler. 

Samplers at a collocated 
site (duplicate for 
quality assurance) 
should be 2-4 meters 
apart if mnplers are ' 
high flow, >20 lfters 
per minute. .. 

. 
. .* 

. 

. l 



All samplers should be sited approximately 20 yards from the 
edge of the field; four samplers to surround the field whenever 
tg;;iie. At least one site should have a collocated (duplicate) 

. 

The approximate samplin 
below; however, these are on y 4 

schedule for each station is listed 
approximate guidelines since starting 

tiraa and length of application will dictate variances. 

- 8ack round sample (minimum l-hour 
samp a: within 24 hours prior to rpptlcatton). 9 . 

- Application + 1 hour after . 
appl.ication combined sample. 

. - Z-hour sample from 1 to 3 hours 
?fter the application. 

- I-hour sample from 3 to 7.hours 
after the application. 

w El-hour sample from 7 to 15 
hours after the application. 

- g-hour sample from 15 to 24 
hours after the application. 

. 

e 1st 240hour sample startfn at 
the.end of the g-hour 9 samp e. 

. - 2nd 24-hour sample starting 24 hours 
after the end of the g-hour sample. 

. 

. 



7.7. ‘f s ‘4 :3 cafiduc:rn(; 4.7~ pa;:' 
Cacumen: a; a guideline, 

Icide ncnittJr::'J, a ~ratcccl, using this 
wi 11 be written by the c\as staff. 

doscriks the overall monitoring program, The ~mt0~01 

includes the following topics: 
the purpose of the monitoring and 

1. 

2. 

3. 

4. 

5. 

Identification of the sample site locations, if possible. 

Oescription of the samp!ing train and a schematic showing the 
component par!s and the!r relationship to one another in the 
assembled train, lncludln 
resin type and vohm!, fl 3 

specifics of the sampling media (e.g 

catalog number, etc.). 
ter Composition, pore size and diame&, . 

Specification of sarapling periods and flow rates. 

Oescription of the analytical method. 

Tentative test schedule and expected test personnel. 

Specific sampling methods and activities will also be described in the 
monitoring plan (protocol) for review by AR6 and OPR. 
to all samplin 

B 
include: 

Criteria which apply 

accompanying a t samples, 
(1) chain of custody forms (APPENDIX I), 
(2) light and rain shields protecting samples 

during monitoring, and (3) storing samples in an ice chest (nith dry ice if 
required for sample stab11 ity) or freezer, until de1 ivery to the laboratory. 
The protocol should include: equi ment specifications (when necessary), 
special sample handting and an out ine of sampling procedures. The protocol ! 
should specify any procedures unique to a specific pesticide. 

V. Analysis 

. 

Analysis of at1 field saa@es must be conducted by a fully competent 
laboratory. To ensure the capability of the taboratory, an analytkal audit 
and tystm audit should be perfomed by the AR8 Quality Managenmt and 
Operations Support Branch (QHoS8) prior to the first analysis. After a 
history of competence is demonstrated, an audit prior to each analysis IS 
not necessary. However, during each analysis spiked samptes should be 
provided to the taboriitory to demonstrate accuracy. . . 

A. Standard Operating Procedures 

Analysis methods should be docuemted tn a Standard Operating Procedure 
(S.O.P.) before monitoring beglns. The S.O.P. includes: instrwnt and 
operating parameters, sugle preparation, calibration rocedums and quality 
assurance rocedures. 

P 
The limit of quantitation must 1 e defined if 

different han the limit of detection. The method of calCulatfng these * 
values should also be clearly explained in the S.O.P, 

6 



much data as possible should be collected about the application conditions 
(e.g., fonuulrtion, application rate, acreage applied, length of applicatio,, 
and method of rpplicrtion). This may be provided either through a copy of 
the Notice of Intent, the Pesticide Control Advisor's (PCA) recommendation 
or completion of the Application Site Checklist (APPENOIX It). Wind Speed 
and direction data should be reported for the application site during the 
monitoring period. Any additional meteorological data collected should also 
be reported. 

C. Quality Assurance 

All quality control and quality assurance samples (blanks, spikes, 
analyzed by-the laboratory must be reported. Results of all method 

a% opaent and/or vrlldettorr studies (If not contained In the S.O.P.) will 1 
also b8 repotted. The rvsu~ts of any quality assurance actixities conduct4 
by an agency other than tha anal 

T 
tical 
u&s 

I&ratory should be included in the 
t8port as an appmdtx. Thts hc analytttrl audits, system l ud?ts and 
flow rate audits. . 

. 

, 

. 
. 

l 



APPENDIX II 

LABORATORY REPORT 



Worker Health and Safety 
Laboratory 

Center for Analytical Chemistry 
3292 Meadowview Road 
Sacramento, California 

9 16-262-2079 



Air Sample Analysis Report 

for 

EFTC Application 

Submitted by: 

Sheila Margetich 
Supervisor 

Worker Health and Safety Laboratory 

10-3-97 
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I. Summary of ARBKAC Contract 

The Worker Health and Safety Laboratory (WHS) of the Center for Analytical Chemistry (CAC) 
was contracted by the Air Resources Board to perform the analysis of air samples. In partial 
agreement of that contract, we analyzed one set of EPTC application samples plus accompanying 
QA samples. 

The following Table 1 summarizs the 47 EITC samples submitted by ARB and their analytical 
completion dates. Please see Attachment Al > A3 for copies of the original chain of custody 
forms that accompanied these samples. The analytical results are presented in Table 2. Analyses 
were performal for EPTC for each sample. 

TABLE 1. ARB AIR SAMPLlS LOG WITH ANALYTICAL COMPLETION DATES 

, 
Date Received ARB Logbook Numbers Total # of air samples Analysis 

(Inclusive) Completion Date 
S-30-97 EITC Application l-43 47 9-09-97 



*EFTC Limit of Quantitation: 0.09 @ample 
* Ldels on these samples were itmmect. Log and sample numbers were reassigned as per the ARB Project Msnager. 
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III. Summary of WHS Analytical Report 

1. SCOPE; 

This report covers the WI-IS analysis of samples labeled EPTC Application Log #l-43 
(C97-021) and associated QA samples. 

. 2. SUMMARY OF METHOD, 

The analytical method titled “Standard Operating Procedure for the Analysis of EPTC in Ambient 
Air” as supplied by the State of California Air Resources Board was followed except for 1) the GC 
model, 2) the detector, 3) the column, and 4) the column parameters. The samples were rotated 
instead of shaken. The 128 m/z ion was used for quantitation. Please see Attachment B for the 
method SOP. 

WHS Instrumentation 

Varian 3400 gas chromatograph, 8 100 Autosampler 

Detector: I Saturn IV Ion Trap Detector (ITD) 

Column: J & W Scientific DE17, 15 meter, 0.25 mm i.d., 0.5 pm film thickness 
Program: Initial 60 C, hold 1 min., to 150 C at 20 C/min., to 240 C at 40 C/min, 

hold 2 min. 

EPTC retention time: 5 minutes. 

Column flow: He 10 psi 
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3. ANALYTICAL aLCULA’-fLGNS, . 

A. The LGQ was the quantity of EPTC that gave a 10: 1 S/N ratio. This corresponded to 
0.06 ng. Using a 2 UL injection volume, and 3 mL sample, this calculates to 0.09 ug/mple. 
Because of the somewhat ‘noisy’ nature of mass chromatograms, peaks with S/N less than 10: 1 are 
not reliably integrated. 

B. Analytical verification of LOQ: Please see Attachment C for chromatogram of a standard at 
the LOQ concentration. 

C. The ITD data handling system, with a group of Procedure Language programs to format the 
chromatograms and results, was used to compile the data. The multi-level quadratic function 
calibration algorithm was used to generate the calibration curve. According to the Saturn 
operating manual, the external standard calculation is as follows: 

Amount Y = (AREA)y / (RESPONSE)y * (MULTIPLIER / DMSOR) 

where (AREA)y is the area of sample peak y 
@ESPONSE)y is the response factor (area unitshg) of y 
MULTIPLIER is a constant 
DIVISOR is a constant 

In our system, the multiplier for standards is always 1, and for samples the total volume of 
extract. The divisor for standards is always 1, and for samples is the UL injected. This calculation 
yields micrograms/sample. 

Example: 

Given the response factor is 40000 peak area unit&g for WC, the area of the unknown 
peak is 60000, the total volume of extract is 3 mL, and the injection volume 2 uL, 

EPTC concentration = 60000 / 40000 * 312 = 2.25 ugkmple 

031 



. 4.-y- 

A. Instrument Linearity and Reproducibility: Replicate injections of 2 UL were made of 
standards containing EPTC in order to establish the reproducibility of the Varian 34oO/D”~ 
GCATD system. TABLE 3 lists the peak areas of these standardsand the % variation of the 
multiple injections. 

B. Standard Curve Linearity and r-value: A five point calibration curve was made ranging from 
0.06 ng to 10 ng EPTC. Please see Attachment D for a graph of the plotted data points. Please 
see Attachment El > E5 for chromatograrns of the standards comprising the standard curve. 

The following table lists the r-values for the standard curves generated during the course of 
analyzing the EPTC samples. 

TABLE4. STANDARD CURVE ‘r8 VALUES DURING COURSE OF THE PROJECT 

;::::.:::::::,::.::::;,:::::;:;g:::.:.::.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~ii~i~~.-ii:iii~~~~~~iiii~~~~~~~~~~~~~~ 
9-05-97 
g-05-97 
g-05-97 
9-08-97 
g-08-97 
g-08-97 
g-08-97 
g-08-97 
9-m-97 
9-09-97 
g-09-97 
9-w-97 

Correlation Coefficients . . . . . . . . . . . . . . . . . . . . . . . . . . . . “..‘.‘.......“‘.......................~.~~~~.~~~~.~.~~~~~~~~ : :::: :::: ::.:::.:::.:,:.::::::::.:.:: >:3s :::.. *.>>.. i:ii:il:~,ii~~~~~~.~~~~~~~~~~~~~iii:iiiiii..ii::i:rii:i:~~~~li.j~;i~:._~~~~~~ 
1.000 
1.000 
0.998 
0.997 
0.998 
1.000 
0.999 
1.000 
0.999 
0.997 
0.999 
1.000 

C. Analytical result acceptance criterk Analytical acceptance criteria based on the linearity and 
reproducibility of standard curves are detailed in Attachment F, our SOP numbered WHS-AD-11 
and titled “Data Generation and Reporting”. 

(5) 
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D. Quality Assurance Spikes: ARB personnel prepared the Quality Assurance spikes for this 
study. The spiking level was unknown to the project chemist. 

I 39 ! TSl ! 1.73 

I 42 I ! 1.74 

CDFA-S2 1.7 
CDFA-S3 1.77 

t I CDFA-S4 I 1.68 

Please see Attachment Glp G3 for resin Lab, Trip and Field spike chromatograms. 

. 5. Qy&lTY CONTROL, 

A. Collection efficiencies and storage stability: For collection efficiencies and storage stability 
data, please refer to the method SOP as supplied by ARB (Attachment B). 

B. Resin sample/extract integrity: Once received in the lab, all of the resin samples and spikes 
were stored in Freezer # 27873. The temperature of this freezer is recorded manually every work 
day. The average temperature of this freezer during the storage of samples and spikes was -16 O C. 
At no time did the temperature vary more than +/- 3 O C. In all cases, the resin samples and 
spikes were analyzed on the same day that they were extracted. 
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. 5. QUALITY CONTRQL, (cou 

C. On-going Quality Control spikes: The following table lists the WHS Laboratory on-going 
QC spike recoveries The resin tubes were spiked with 200, 1000, and 4000 ng EPTC. Please see 
Attachment H for a resin spike chromatogram. 

TABLE 6. WHS LABORATC 
.:’ :::: : . . . . . . . . . . . jj: hg;,:” : .: .: ::: 9-02 _; 

90 

D. On-going Quality Control blanks: The following table lists the results of the resin blanks 
that were analyzed as part of the WHS Laboratory on-going QC for this BPTC study. Please see 
Attachment I for a chromatogram for a resin blank sample. 

TABLE 7. WHS LABORATORY ON-GOING RESIN BLANK RESULTS 

BLANK ND 
9-m-97 908 BLANK BLANK ND 
9-09-97 909 BLANK BLANK ND 

. 6. JXSCUSSION, 

The high concentration of XAD resin co-extract&s caused the system to steadily lose sensitivity, 
when compared to the pre-study injection reproducibility table. However, the signal-to-noise ratio 
did not decrease. This problem was controlled to the degree required by the data acceptance SOP 
by limiting the number of samples injected between standard sets to 8 or 9. The oven temperature 
ramp to 240 C, while not required to chromatograph BPTC or elute late peaks from the GC, also 
helped control this problem. Leaving the system at 220 C when not analyzing samples helped 
restore sensitivity between batches. This problem was not evaluated using the somewhat longer, 
slightly hotter temperature program in the method. 

No break-through was observed in any of the study samples. 
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. 6. mCUw 

EPTC would appear to be a prime candidate for internal standard analysis. There are a family of 
these materials that could act as standards for each other. Because of the nearly linear standard 
curve, internal standard calibration would probably yield high quality data in spite of the co- 
extractive problem. It is also possible that a different solvent (hexane or methanol, perhaps) would 
minimize the co-extra&es while giving acceptable recoveries. 

Please see Attachment J for a chromatogram of an ARB EPTC resin sample. 
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I ATTACHMENT Al 
I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY OWlSION 
P.O. 80x 2815, Sacramento CA 95812 

EPTC APPLICATION 
CHAIN OF CUSTOOY 

SAMPLE RECORO 

Job #: c97-021 

- Oate:,&&?&C73 . 
Sample/Run X: 
Job name: $-kfTL -A 
Log numbers: / - i/c-, 

DESCRIPTION 

RETURN THIS FORM TO:m~onaar 1916) 263 - 

-036 



CALIFORNIA AIR RESOURCES BOARD 
MONITORING 6. LABORATORY DIVISION 
P.O. 80x 2815, Sacramento CA 95812 

EPTC APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job II: m 

- Date:j lb/ 4 7 . 
Sample/Run I: 
Job name: E P t/ A Afli-&&.& L.,,. 
Log numbers: / 

J/- .:li 0 

I LOG 8 I ID X I DESCRIPTION 
1 

JJ I 
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ATTACHMENTA 

CALIFORNIA AIR RESOURCES BOARD 
MONiTORlNG & LABORATORY DlVlSiON 
P.O. 80x 2815, Sacramento CA 95812 

EPTC APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Date: 5 
Sample/K& I: 

130 If 2 
A 

Job name: f/W PM 
Log numbers: 2/ -.?i)’ 

METHOD 
OF 
STORAGE 
frwzw, ice 

ID # DESCRIPTION 

# 
TRUE COPY OF THE 

ORIGINAL DOCUMENT 

DATE ~-.a-47 INITIALS 

6- 

RETURN THIS FORM TO:- 1916) 263-2Q83 

pied J7+ f-ty * a7f37 &t s-3097 
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I 
I ATTACHMENTA 

I 

CALIFORNIA AIR RESOURCES BOARD 
MONlTORlNG 41 LABORATORY DlVlSlON 
P.O. 80x 2815, Sacramento CA 95812 

EPTC APfXICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job X: m 

Date: c, 3-1 -“r:* 

Sample/Ki #: _ 
Job name: 1 I’> 7 ( ,’ 1 - /& : 
Log numbers: y/- A/b ‘/ 

RETURN THIS FORM TO:? m 



I ATTACHMENT A5 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. 80x 2815, Sacramento CA 95812 

EPTC APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job t: c91-021 

METHOD 

STORAGE 

LOGt 1 10X DESCRIPTION 

RETURN THIS FORM TO:9 s 
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Stat0 Of California 
Air Rorourcae Board 

Engtnoenng end Laboratory Branch 
Monitoring and Laboratory Divieion 

Stendud OpcnetInq P~ocedun for tha 
8PTC In AmMmt Mr 

Thlr ia a gae chromrtogfaphylmres 
of EPTC from ambient air samples. 

method for the determination 

2. WRY OF- . . 

The rxgoud XAD-2 rarfn tuber 
ice or in a freezer until dosorbod w 
udng 8plitku injection with 8 0 
(MO) ir used for rnafyeir. 

are 8towd in en ioa chaet on dry 
gas chromrtograph (GC), 
to a mau eelactive detector 

3. 

Method interference & be #treed by contaminrntr in solvents, reqents, 
glreawrrr and other procoeeing apparatus that can lead to diecrote rrtifrct6 or okvatd 
barrlino8. A method blank must be donr wlth arch batdt of umplrr to detect eny pouible 
mrthod interfurrncer. 

4. f 

A. INSTRUMENTATION; 

Hewlett Peckerd 5890 chromatogreph 
Howktt Peckard 5971 maas seiectivr detector 
HwbttPacturd6860 Autoumpkr 

Detector: 26O’C 
Injector: 250% 
Column: J&W Scientific 09-35, 30 motor, 0.25 mm i.d., 0.15 urn film thiokneu. 

Progrem: fnitial BQC, hold 2 min. to 145.C @ lB’C/min., to 160 C (3 6 Clmln., to 
240 C 8 70 C/min., hold 1 min. 

Column flow: He, I .O mUmin ( 8 pd @ 60 C), electronic pressure control 
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8. AUXILIARY APPARATUS; ’ 

1. Ghu 8mber vi8lr. 8 mL crpacity. 
2. Vlrl Shaker, SKC, or l quiv. 
3. Autoumplor vi818 with upturn crpr. 

C. REAGENTS 

I. Ethyl Acetat@. Poatiddo &8dr, or better 
2. EPTC, QQ% pure of batter (Cham Setvicel, 

1. It I8 ~wuuy to rnrlyu I solvent blr 
must bo frro of intorforex88. A rdvent 
which rewlt8 in porriblo arry-ovrr 

rtch of samples. The bturk 
c ifl81yZiBd rftu my umple 

2. if 8 8trndud cun~o i8 not 
rrmplr must be l alyzod to 
d8nd8rd mu8t ba within 10% 

Of Sn8ly8i8, 8t la88t OM alibntion 

3. C8fefuMy 8com the prim 
ratrinu wn$ l d break at 

ertd of thr umpled XAD-2 tube rbove tha 

md of thr XAD-2 tuba with for-8 md plrca it into m 8 ml. 8mbor co&rod sample 
vbl. Pour the XAW into the virl and rdd 3.0 ml. ethyl 8Wrte. Retain the 
rocondary section of the m-2 tuba for I8tW 8fi8lytit to drrck the pouibilii Of 
&o&through. 

4. mlcr the 88mpl@ virl on 8 dasorption rh8ksf (or uftrr WniC W8tOPbNh) foor 30 
minutn. Rsmovo the EPTC axtnct 8d &tore in 8 second vi8l in l freezer (It -20%) 
WIti! 8Mlyd8. 

5. After &bntion of the GC 8ystam, inject 2.0 ul of the extract. If the resultmt 
DOlk6 fOr EmC h8vr 8 MWM9d OfY8 gtWW than ttMt of the hiQtIrSt StWdWd 
Injected, dilutr the umpk #rd re-irrje~t. 

6. C8tcufrtr the con#ntfatiun in ng/mL brsed on the &t8 8ynem alibntion 
rrmsa frCtor8. lf the 88mple ha8 barn diluted, multiply thr allculrted 
toncOntr8tiOn by the dllution frctor. 

7. The rtmosphrric concentr8tion ir calcul8tsd according to: . . 

Cont., nglm’ - (Extrrct Cont., nglml X 3 mU / Air Volume Samplsd, ma 

2 

042 
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6. v 
A. MTRUMENT REPROOUC181LIlY 

Throb rOpifUtr injOCtiOna Of 2 UL 88ch wer8 mada of EPIC rtrndlrd UJ 
10 OSt8bliSh thr r8producibiiity of the inrtrument. This dutr ir shown in T 

TABLE 1. IFGTRUMENT REPROPUCIMlTY 

8. UNEARITY 

A five point alibr8tion curvw ~88 mrdr uSi 
corr88pondii !inou ngle8SiOn eqation l d cblr8 

(y) - (82.3)(x) l (1244); Corr. Coeff. = . . . 

TABLEt. Tha 

Whm: y = the y-coordlnrts in unit8 of ar 

X = the r-coordiirtr in unit8 of ng/ml 

C. LIMIT OF DETECTION 

The drtr 8bOw wwa u8.d to Crkui8t8 th@ limit Of dotaction %DD) 8nd timit Of 
CjUllVthitiOfl (Loo) for EnC 88 fdlowr: 

LOO - 111 + 3(QI(RSD)) - I151+ 3((15)(0.01)) = 15.5 nglmL . 

whorr: iii - tha rbwiuto vrlue of the x-lntsrcrpt of the durdard curve (nglti). 

RSO - the rektiw 8tmd8rd dOvi8tiOn of the lowest concanu8tion uwd for tha 
8t8ndUd curve. 

LOa - (3.3I(LOD) = 51 no/ml 

brwd On 8 3 mL UmplO 8xtnction voiumm 8nd aUtJminQ m 8k nmple v&m. of 
. . 

3 

. . 
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UJ/ IL/ 71 IG.UU u .U-+IUJ 1-U. : 3 

0. COLLECTION (RECOVERY) 

ction etficiency data for EPTC on XAD-2 is ptesrrntod in 7~ 2, 

TABLE 2. 
COLLECTION AND EXTRACTION 
EFFICIENCY FOR EPTC ON XAD-2 

2156 2,070 1 96.0% 

2156 2.226 1 
f 

103% 

2156 1 2.190 1 102% 1 
2156 1 2.193 1 102% 1 

4311 1 3,642 1 84.5% 1 

Thr otandrrds wore spiked on the primary section of rn XAD-2 tub. l’hm tube wu 
then ~bjacted to on rlr flow of rpproximrtsly 2 Ipm for 24 houra. The tuboa ware 
run ti an ambient tamponturo of approximately WF. Tha primuy aactionr mn 
that dumbed with 3.0 mL of athyl acetate and analyzed by ~lpitluy column . 
GCJMSD, 

E. STORAGE STABILITY . . 

Stwqcl ~trbilii rtudka WWI dona in tripliwte for 710 ng EPTC 8piW OI\ XAD-2 
t&o primary s&on8 over a p&d of 20 daya. l’ho pemnt rocovory drtr for 
Horage rtability Is prrsentrd in TABLE 3. (lhir #cdon wlu be Id&d War.1 

. 
TABLE 3. EPTC STORAGE S7’ABlUlY AT -20% 

PERCENT RECOVERY I 
0 DAY I 2 DAYS I 7 DAYS 20 DAYS 

4 
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F. BREAKTHROUGH . I t 

Tripkw t&or WW spiked at 4311 ngitubo than run for 24 houn at io~ximrtrly 
2 Ipm prior to rnalyaiir. No EPTC was drtrcted in the wcondrv 8action8 of my of 
the thrao tubal. 
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ATTACHMENT C 

----- -----=---I LOQ Verification Chromatoaram - 0.09 ufham~le 

mwnmd+t.nctran Pint s..- - ..--. --“- s . . . . - w- -‘ 
Comment: 0.86,NC XPTC 
&an: 5iG &gi 2 Group; ii 
Plotted! !588 to 788 
4.e? 

- 

: I 

? f 1 
, 

XPTC 5.W NIN, 

s/w l2:1 * 7 
t 
I i 
t 

L 

I.,.,.I.,.I’1.1.1.1.l.I”.I.I.)-1.1.I.! 
B 6im 65rb 

. 

. 
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ATTACHMENT D 
Standard Curve Plot 

l 

Cal ihr 
ZPTC 
SPaah 

*at i on Plot (Ext StdaI Filannmc: EPTCb6 
Compound: i of 1 

Correlation Cotff: 6.999 
Standard Deviation: 1.993 

f-kc :a of Sample) us tt’bnount of Sampic Injtcted) 
cLJ= -6.525198 E2 x"2 * 4.128757 El x t -4.961666 E2 I 

(LinlLinI 

'i 2.00 std deu : 

358888 -q 
;-." 

1 
.,-,,,$+. 

..' 

\ 

. . 
: 

I. 
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Comment : 0.06 NG EPTC 
Data file 
MLS sample 

i 9 G-J-Q6 
f 

uL injected : 1.000 
Caiibration file : EPTCi(X 
Column : 
Cheni st : t 

5N DB-13 6169524B 10PSI 
COTT 

: Saturn II S/N7q$f4;;420 
l 

InJect1ons.. . , InsertAwe-column 

ieeee ix zoom TIC = 50512 
-i 1 
i 
I 
j 
I 

Acquired: 69 Sep 1997 7:39 a~,, 

Quantitation file: 988-S16 

199 * Column 1837 

I,,, ,,,,‘,,,, ,,“,,‘, r,,y,I ,,‘,’ ” ,,,,,,,, ,,,,, I’,’ , ‘,,,,,, .$,I 
’ 41s . 3.5 4.8 5.6 5.5 6.6 6.5 

n collPouND 
1 EPTC 

MOUNT RFIT DIFF RT HEIGHT CIREA INTG 
0.06 uo/sp 969 -0.004 5.066 760 2651 BV 

b 

;I . : 
;; , 

.\ - ’ 048 



torment : 0.2 NC EPTC USIS 128 
D 

t 
ta file 

ns samp1e 

i ‘pa-p&’ 

UL injected I 1:000 
Ilcquired: 09 Sap 1997 7:58 am 

calibration file : iE12iix Quantitation file: 9638~3i3 

InJections.. , Septum 200 , Insert/prc-column 200 , Colunn 1838 

ieeee ix zooa TIC = 348821 
-1 

J 
! 

t 

f 
I 

I 

c 

J I 
I t 
1 L 

1284 
i . 

t 1 . . 
, 

~‘~‘l’l’l’l’~“‘l’I’l’~~~“‘l”‘~‘i’l’i’l’[’l’l’l”‘I”“““‘I’ 

’ 3.5 4.9’ 4.5 5.8 5.5 6.6 6.5 
W COHPOUND AHCIUNT RFIT DIFF RT HEIGHT AREA INK 
1 EPTC 0.20 utl/sp 990 0.005 5.075 2488 9018 BE 

. 
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i ATTACHMENT E-3 I 

I Standard Curve Chromatogram - 2.0 ng 
I 

Comment : 2.0 NC EPTC USIS 128 ION 
file 

sample i 9P8-s18 
injected : 1: 0 8Yl 

Acquired: 09 Sep 1997 8;17 am 

Calibration file : EPTCJX Quantitation file: 988-S18 
Column : 
Chemist 

M DB-17 6169524B 10PSI . 
Inrtrur+nt I 

sz 
8 

OTT 
Date 

aturn II S/N 836415420 
9 Sep 

Plot !!$E1tZ Len 4 %I7 8:29 an 
Injeotrons... Septur 301 , Inrcrt/pre-column 201 , Column 1839 

1x zooa, TIC = 98446 
-I r 

L 

1 
I 

I 

L 

1 
i 

: 
I 

I 
t 

I 

t 

c I ‘l’l‘,,l’ 

‘3.5 
,I,I’l’f’ ,,,,,,‘I, ‘l,l,l’l, ‘I, , , , ,,, ,1’1, n { ,I 

4.6 4.5 5.8 5.5 6.6’ 6.5 
# COHPOUND 
1 EPTC 

AHOUNT RFIT DIFF RT HEIGHT AREA INTG 
2.00 llo/sp 998 -0.003 5.067 21828 75950 BE 

. 

, I’ :, . ’ 
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ATTACHMENT E-4 
St;tdtrJ Curve Chromrrtogtam - 6.0 ng 

’ 6 NC EPTC IJSIS 128 ION . 
Data file 
nLr ramp1 e 

i 988~Si9 
uL injected i f:888 

Acquired: 89 Sep 1997 8:3C am 

Co 1 umn 
Chemist 

i i~M#B-17 6169524B 10PSI 

nrtrument i 

f,tZ % 
rinted : 

2 aturn 

pooler screen 
Injections.. . 

eg Sap M7 ’ 
II S/N8~~~4f~420 

septum 202 , InserWpre-column 202 , Column 1840 

I@ COPWOUND I@ COPWOUND MOUNT MOUNT RFIT RFIT DIFF RT DIFF RT HEIGHT HEIGHT AREA INT6 AREA INT6 
1 1 EPTC EPTC . . 6.00 6.00 UO/SD 987 -0.004 UO/SD 987 -0.004 ‘5.066 ‘5.066 66170 66170 225963 225963 EB EB . . ’ ’ 

\ 

I 
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Standard Curve Chromatogram - 10.0 ng 

Comment : 10 NC EPTC IJSIS 128 ION 

hita file 
mLs sample I ’ ‘I”“eW 

Acquired: 09 Sep 1997 8:SS am 
UL injected : 1:0&W 
Calibkation file : EPTCXX 
Co 1 unn 

Ouantitation file: 908-S20 
. 
: AZ 

M&B-l7 6169524B 10PSI 
Chemist 
b 

nstrumqnt i 
8 

turn II S/N 036415420 
PPZf !t~knO:Z$ Icreon 

Sep a:37 9:06 am 

Injectaonr . . . Septum 283 , Insert/&e-oolurn 203 , Column 1841 

TIC = 424286 

II COnPOUND 
1 EPTC 

AllOUNT RFIT 'DIFF RT HEIGHT AREA INTG 
10.00 llo/so 997 -0.003 5.067 97999 346467 EB 

. 

. 

. 
. . 
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ATTACHMENT F 
WHSSOP-AD-11 

Caliiomia Department of Food and Agriculture 
Center for Analytical Chemistry 
Worker Health and Safety Laboratory 
3292 Meadowview Road 
Sacramento, CA 95832 

Number: WHS-AD- I 1 
Date: 02/05/96 
Revision: 
Replaces: 
Page: 1 of 3 

STANDARD OPERATING PROCEDURE 

Tide Data Generation and’Reporting 

Purport: To Provide a Standardized Procedure for the Generation and Reporting of 
Chromatographic Data 

scope: All laboratory personnel. 

Procedure: 

Any conflict with instnrctions in the method or protocol must be resolved with senior 
stafls the study director, and documented before procee&ng. 

. 

The number of standards used should adequately descrii the standard curve shape. 
Typically this is 3-5 points spanning 1-2 orders of magnitude fbr linear systems. For non- 
linear systanq additional points of narrower concentration ranges may be needed. 
Calibration curves should include a data point near the in&ume& MDL of the 
compound(s), or a point that approximates the project LOD. AU samples with responses 
higherthan~eupperlimitofthestandatdcurvemwtbedihrtedand~. 

The number and concentration of standards necessary to “‘adequately descrii” the curve 
shapedcperrdonthetypeofcurve~gusadforQta~~wdtIwthtlrchulsbape 
ofthearrve,~chinturndeQen&onthedetectorusedMd~chernicJbeineanalyzcd 
In the case of point-to-point curve 6tting (used by HP 5880 and 33% integwors), the 
numberofstududsMdtheirconcentrationsshouldbe~sensathatthemrximwn 
quantit&e error between a smooth ewe and the point-to-point line, mawred at the 
midpoint between consecutive standard levels, is 15% or less. Curve-tit errors in systems 
that can use quadratic functions (HP MSD,‘Varian Saturn) are much less, and 
consequently wider concentration ranges can be used. 

In general, using peak heights for GC data will nhimize errors because it reduces the 
efkct of small leadiig or trailing peak interferences. For LC work, peak areas yield better 
data because of the tendency for LC peaks to widen and shorten during a run due to the 
effkct of developing column voids. 

Retention times should be reproduciile to better than 1% in most cases for both LC and 
GC. Capillary GC and gradient LC times should be even better. Some systems wilI 
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WHS-AD- I 1 
Rcwiaion: 
P8ge: 2 of 3 

slowty drift due to changing ambient conditions in the lab, but consecutive runs should 
show very small changes. 

Samples must be run in groups small enough that the standard ~UTVCS on &her side of 
them will not vary by more than +/- 15%. SufEcient data should be genera&d during 
method developmat to provide guidance for the chemist on this nunba, and that 
information should be included in the method. Typically, no more than l&20 samples 
should be analyzd between standard curves. ‘Conditioning sampks and cooling GC 
analytical systems between batches may provide more consistent data. 

Residues are generally reported in micro~sample. In the absence of compkating 
factors, lewls should be reported as follows: 

-1OOOugs tonearest 1Oug 
1ooto999ugs tonearcstug 
10 to 99.9 ugs tonearektO.l ug 
1 to 9.99 ugs to nearest 0.01 ug 
0.010 to 999 ugs to ne8rest 0.001 ug 

To prevent ax&ion when reporting high levds of residue, do not mix reporting units. 
Thatis,donotr~rtsomevaluesasugslsample,andsomeu~~within~ 
same group of samples, unless the unit changes are My mafked to dmv the reader% 
attention. 

Recovery data should be reported, but sample results NOT corrected for recovay. If 
corrected results are reported, a notation explicitly stating that fact should be included on 
thereportsheet. 

S&t Fredrickson, Ag. Ch-&ist III ’ 
Worker Health & Safkty Laboratory 
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Tcrryhckson, QAOf6ux 
CenterfbrAnalytiulC~ 
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ATTACHMEN+= 

Comment 
. Resin Lab Spike Chromatogram 

: UNS 34 EPIC ANALYSIS 

Clcquired: 83 SOP 1997 a:53 pm 

Calibration file : EPIC-NH: Quantitation file: 983-34 

Colunn 
Chemi s t 
Instrument 

i @U&~B-17 6169524B l@PSI 

Btdt &EC 
Injectrons.. , InserWpre-column 67 , Column 1785 

4eeee IX zoom TIC = 

128 

i4 
1 

132444 

315 4.9 4.5 5.B 5;s 6.0 6.5 

COHPOUND ’ 
EPTC 

AHOUNT RFIT DIW- RT HEIGHT AREA IMG 
1.70 ua/sp 997 0.012. 5.082 13433 46067 gl3 

. 
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Covnnt 

Resin Trip Spike Chromatogrm 

: WS 32 EPIC ANCILYSIS 

fioquimd: 03 Sep 1997 8 :26 pi 

Calibration file : EPTCXX Ouantitation file: 903-32 
61695248 10PSI 

, Insert/we-column 65 , Column 1703 

iewe : 

128 

TIC = 111215 

i 

3.5 4.8 4.5 5.8 5.5 6.8 6.5 
1) COtlPOUND MOUNT RFIT DIFF RT HEIGHT AREA INTG 
1 EPTC 1.74 . uo/sp 995 0.012 3.082 . 13707 47008 BB . 

/ 
. 

r 
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ATTACHMENTG-3 

Comment 

Acquired: 83 SQp 1997 5125 pm 

Calibration file : EPTCAX Quantitation filQ: 903-2s 

3% : . k 5M DB-17 6169524B 10PSI 
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ieeee 1x zc& TIC = 
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178625 
II 

128 

3.5. 4.8 4.5 5.8 5.5 6.8 6.5 
a COI)POUND 
1 EPTC 

AWOUNT RFIT DIFF’ RT HEIGHT 
1.58 uo/so 99s 

AREA .INTG 
0.012 5.082 13593 47501 BB 

. 
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ComnQn t : 9-09 1.8 UC SPK B EPTC ANCILYSIS 

Zaia Piie i gag +sp~ 
rLr sample : 3 .Gma 
UL injected : 2.000 l 
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PP3 % 
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fid SQP 1997 . 

yoolw SOFQQCI 
Injections... SQptUm %!7 , InserWpre-colunn 227 , Colunn 1865 

ieeee 1X Zoom TIC = 45843 
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ATTACHMENT I 
Resin On-going QC Blank Chromatogram 

Comment ; ETAC BLlNH EPTC USIS 128 ION 

Data r’iie 
mLr SilrnPlQ 
UL in.jeotQd 

i 4a3 -aix . . . . f:8 0 !P 
Acquiredi: 633 Sep i953 4:X Pm 

Calibration filQ : EPTC)<X Quantitation filQ: 903-BLK 

Insert/we-column 48 , Column 1686 

imee 1x zoom TIC = 245657 
7 i-l !I I : I 

I 
! 
I I : I 
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. -0' 
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1 ATTACHMENT J I 

I ARE Resin Sample Chromatogram - Sl - 2.92 @ample I 

Comment : UHS 156 FRONT EPTC ANALYSIS 

Data file 
m 8 

f: 
sample 

; 9!8; 36 Q 
U injected : 2:eJee 

Acquircrd: 89 Sep 1997 1:13 am 

s 
olumn M DB-17 6169524B 10PSI 

II S/N 036415420 
fg;7 1~24 am 

Indectrons.. . 179 , Inrert/pre-colum 179 l Column 1817 

ieeee 1% zoom 

', 

TIC = 122396 

3.5 4.8 4.5 5.5 
II COqPOUND AttOUNT RFIT DIFF RT HEIGHT AREA INTG 
1 EPTC 2.92 lKj/5D 998 -0.003 5.067 23435 83064 BB 



APPENDIX III 
QMOSB AUDIT REPORT 



Cal/EPA 
California 
Environmental 
Protcctioo 
Agency 

Air Resources Board 

P.O. Box 2815 
2020 L street 
Sacramento, CA 
95812.2815 
http://www.arb.ca.gov 

MEMORANDUM 

TO: 

THROUGH: 

George Lew, Chief 
and Laboratory Branch 

anagement and Operations 

FROM: Alice Westerinen, Manager 
Quality Assurance Section 

DATE: December 5, 1997 

Pete Wilson 
Governor 

Peter M. Rooney 
Secretmyfbr 
Environmental 

SUBJECT: FINAL EPTC 1996 QA SYSTEM AUDIT REPORT 

Attached is the final quality assurance system audit report on the 
EPTC monitoring project conducted during October and November 1996, 
by the Engineering and Laboratory Branch of the Air Resources Board. 

Thank you for participating in this audit. If you have any 
questions, please contact Mr. Trevor M. Anderson at (916) 323-0346. 

Attachment 

cc: Trevor M. Anderson 
Kevin Mongar 
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MONITORING AND LABORATORY DIVISION 

QUALITY ASSURANCE SECTION 
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FINAL 
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I. EXECUTIVE SUMMARY 

In October and November 1996, the 
Branch (ELB) of the Air Resources 
five week source impacted ambient 
an application of EPTC to a field 

Engineering and Laboratory 
Board (ARB! conducted a - 
air monitoring program for 
in Imperial County. This 

monitoring was conducted to determine if EPTC could be 
detected and measured in ambient air. The samples were 
collected and analyzed by ELB. 

The Quality Assurance Section (QAS) of ARB's Monitoring and 
Laboratory Division (MLD) conducted a system audit of the 
field and laboratory operations to review the sample handling 
and storage procedures, analytical methodology, and method 
validation. In general, the laboratory practices were 
consistent with the Quality Assurance Plan for Pesticide 
Monitoring (ARB, February 4, 1994). 

Additionally, QAS staff conducted performance audits of the 
air monitoring samplers. The performance audits of the air 
monitoring samplers were conducted to evaluate the flow rate 
accuracy. The flow rate audit was administered on September 
6, 1996. The difference between the reported and assigned 
flow rates averaged -0.5% with a range of -4.8% to 0.5%. 

QAS staff reviewed the sample storage stability study 
conducted by ELB, to determine the percent recovery of EPTC 
over time. The primary section of eight tubes was spiked 
with 2673 nanograms (ng) of EPTC. The spiked tubes were 
stored in the freezer at -20° Celsius and extracted/analyzed 
on storage days 0, 2, 6, and 29. Two tubes were analyzed on 
each day. The results of the stability study showed the EPTC 
samples had an average recovery rate of lOl%, llO%, llO%, and 
105% for days 0, 2, 6, and 29, respectively. No breakthrough 
occurred during the 24 hours of dynamic sampling at.2 liters 
per minute (LPM) air flow. 

To determine the effectiveness of the analytical procedure, 
laboratory performance audits were conducted. In November 
1996, a total of 20 QA audit samples were spiked with known 
amounts of QAS's standard solution of EPTC in ethyl acetate. 
These samples were submitted to ELB for analysis. The 
samples were prepared from EPTC standard solutions obtained 
from AccuStandard Inc. 

The 20 audit samples were designated as quality assurance 
(QA) field spikes, QA trip spikes, and QA laboratory spikes. 
The QA field spikes were exposed to the same handling and 
storage conditions and also exposed to the same environmental 
and monitoring conditions as those occurring at the time of 
ambient sampling. The QA trip spikes followed the same 
handling and storage conditions as the ambient samples. 
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handling and storage conditions of the ambient samples. 
Finally, QA laboratory spikes were stored at ELB's storage 
freezer and then analyzed at the ELB laboratory. 

The first set of ten QA spiked audit samples analyzed was QA 
laboratory spikes of EPTC in ethyl acetate. The QA spikes 
were stored in ELB's storage freezer at -20° Celsius for four 
days and were analyzed on November 20, 1996. The audit 
results for EPTC indicated a good recovery rate. The 
difference between the assigned and the reported total mass 
for EPTC laboratory spikes averaged 12.7% with a range of 
5.4% to 23.4%. After review and discussion with ELB staff, 
the QA laboratory spiked audit data for EPTC were determined 
to be reasonable. 

The next QA spiked audit samples analyzed were five QA-trip 
spikes of EPTC in ethyl acetate. 
on November 22, 1996. 

These samples were analyzed 
The trip spiked audit results for EPTC 

indicate a difference between the assigned and the reported 
total mass averaged 19.1% with a range of 17.6% to 20.6%. 
After review and discussion with ELB staff, the QA trip 
spiked audit data for EPTC were determined to be reasonable. 

The five QA field spiked audit samples analyzed for EPTC in 
ethyl acetate were conducted on November 22, 1996. The QA 
field spiked audit results for EPTC indicate a difference 
between the assigned and the reported total mass average of 
10.4% with a range of 8.1% to 13.1%. After review and 
discussion with ELB staff, the QA field spiked audit data for 
EPTC were determined to be reasonable. 

Blanks were assigned for each batch of the EPTC QA 
laboratory, trip, and field spiked samples. No contamination 
of the blanks was detected. 

QAS staff reviewed the "head-to-headli analyses between the QA 
standard solution of EPTC in ethyl acetate and ELB's working 
standard, conducted by ELB. The analyses were conducted on 
November 5 and 6, 1996. ELB's laboratory standard 
concentration was created by using a pure or "neat" solution 
of EPTC, while QA's standard solution of EPTC was procured by 
AccuStandards Inc. In this comparison, ELB staff found the 
ELB's EPTC laboratory standard to be 25.1% and 21.6% 
different than the QA standard solution. The elevated 
difference between QA's and ELB's solutions is responsible 
for the higher recovery rates of the QA spiked samples. 
After review and discussion with ELB staff, the QA standard 
solution for EPTC was determined to be reasonable. 

-2- 
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II. CONCLUSION 

Ooerations 

The records for field operations, 
analytical methodology, 

sample handling procedures, 
and method validation were in 

agreement with the Quality Assurance Plan for Pesticide 
Monitoring. 

Field Flow Rates 

The results of the reported flow rates were in agreement with 
the actual flow rates measured by QAS staff. 

Laboratorv Accuracy 

The QAS audit results for EPTC laboratory, trip, and field 
spikes resulted in good recovery levels. The difference 
between the assigned and the reported total mass for EPTC 
laboratory spikes averaged 12.7% with a range,of 5.4% to 
23.4%. The QA trip spiked audit results for EPTC indicate a 
difference between the assigned and the reported total mass 
averaged 19.1% with a range of 17.6% to 20.6%. The QA field 
spiked audit results for EPTC indicate a difference between 
the assigned and the reported total mass average of 10.4% 
with a range of 8.1% to 13.1%. Blanks were assigned for each 
batch of the EPTC QA laboratory, trip, and field spiked 
samples. No contamination of the blanks was detected. After 
review and discussion with ELB staff, the QA laboratory, 
trip, and field spike audit data for EPTC were determined to 
be reasonable. 

QAS staff reviewed the l'head-to-headtl analyses between the QA 
standard solution of EPTC in ethyl acetate and ELB's working 
standard, conducted by ELB. The analyses were conducted on 
November 5 and 6, 1996. ELB's laboratory standard 
concentration was created by using a pure or tlneattl solution 
of EPTC, while QA's standard solution of EPTC was procured by 
AccuStandards Inc. In this comparison ELB staff found the 
ELB's EPTC laboratory standard to be 25.1% and 21.6% 
different than the QA standard solution. The elevated 
difference between QA and ELB's solutions is responsible for 
the higher recovery rates of the QA spiked samples. After 
review and discussion with ELB staff, the QA standard 
solution for EPTC was determined to be reasonable. 

Impact on Data 

After reviewing QAS spiking standard solution handling, 
storage, and shipping records, along with records for 
analyses of QA spikes at ELB's laboratory, concentration for 
the standard solutions, stability studies, and all other 
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laboratory and field procedures, it has been determined that 
QAS analytical performance audit data for EPTC produced good 
recovery rates of the QAS spiking solution. 

III. RECOMMENDATIONS 

IV. 

V. 

VI. 

1. Before handling and assembling the spiking solution and 
samples, laboratory procedures and practices should be 
thoroughly reviewed and followed by all parties involved. 

2. The monitoring protocol for a pesticide should be 
finalized before actual sampling begins. 

INTRODUCTION 

In October and November 1996, the Engineering and Laboratory 
Branch (ELB) of the Air Resources Board (ARB) conducted a 
five-week source impacted ambient air monitoring program for 
an application of EPTC to a field in Imperial County. This 
monitoring was conducted to determine if EPTC could be 
detected and measured in ambient air. The samples were 
collected and analyzed by ELB. The ARB's Monitoring and 
Laboratory Division's (MLD) Quality Assurance Section (QAS) 
staff conducted a system audit of the field and laboratory 
operations. Performance audits of the air samplers' flow 
rates and of the analytical method were also conducted. 

AUDIT OBJECTIVE 

The system audit was conducted to determine whether the 
quality control practices for the handling and storage of 
samples, analytical methodology, and method validation were 
consistent with the Quality Assurance Plan for Pesticide 
Monitoring (ARB, February 4, 1994). Performance audits were 
conducted to evaluate the accuracy of the air samplers' flow 
rates and the analytical method. 

FIELD AND LABORATORY OPERATIONS 

A system audit of the field and laboratory operations was 
initiated in August 1996, through a questionnaire submitted 
to ELB staff. Additionally, the lVProtocol for the Ambient 
Air Monitoring of EPTC in Imperial County During Fall, 1996" 
and ELB's "Standard Operating Procedure for the Analysis of 
EPTC in Ambient Air" were reviewed by QAS staff. In general, 
the laboratory practices were consistent with the Quality 
Assurance Plan for Pesticide Monitoring (ARB, February 4, 
1994). 
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Ambient Air Samnlinq, Samnle Handlinq and Storaqe 

Samples were collected by drawing ambient air at a measured 
rate through sample tubes containing XAD-2 resin. Once 
sampled, the exposed XAD-2 resin tubes were stored either on 
dry-ice or in a freezer until desorbed with 3 milliliters 
(mL) of ethyl acetate in the laboratory. The flow rate was 
accurately measured and the sampling system operated 
continuously at the exact operating interval. The resin tube 
was protected from direct sunlight using a rain shield and 
was supported 1.5 meters above ground during the sampling 
period. An air sampler consisted of the glass cartridge 
containing XAD-2, connected with Teflon tubing to an in-line 
rotameter, which in turn was connected to an air pump. A 
sketch of the sampling apparatus is shown in Attachment 1. 

The samplers' rotameters were set to an indicated flow rate 
of 2.0 LPM. The sampling was conducted following the 
schedule specified in the sampling protocol. The samples 
were removed from the sample train, capped, and 
identification labels were affixed to each tube. Each sample 
was placed in a culture tube. Up to five culture tubes were 
placed in a zip-lock plastic bag. The samples were stored on 
dry ice and held in the field for up to one week prior to 
shipment to the laboratory. Upon receipt at ELB laboratory 
in Sacramento, the samples were either analyzed immediately 
or stored in a freezer until extraction and analyses were 
conducted. All samples were analyzed within two weeks of 
receipt by ELB. 

Sample Analvsis 

The analytical method used was developed by ELB and described 
in the "Standard Operating Procedure for the Analysis of EPTC 
in Ambient Air." The method calls for the XAD-2 resin to be 
stored in a refrigerator or ice chest until desorbed with 
3 mL of ethyl acetate. The sample is desorbed by pouring the 
XAD-2 resin into a vial and adding 3 mL of ethyl acetate. 
The sample is then placed on a desorption shaker (or ultra 
sonic water bath) for 30 minutes. After being removed from 
the shaker, the solvent is removed from the XAD resin and is 
stored in a second vial at -20° Celsius until analysis. A 
2.0 microliter (uL) sample is then injected into the gas 
chromatograph (GC) and analyzed. The injected samples were 
analyzed on a Hewlett Packard model 5890 gas chromatograph 
with a DB-35 capillary column and a mass selective detector 
(MSD). Five concentrations of EPTC (using triplicate 
injections per level) were used to establish the initial 
instrument standard calibration curve at 111 ng/mL, 223 
ng/fi, 446 ng/mL, 891 ng/mL, and 1,782 ng/mL. 
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The following quality control activities were performed to 
monitor and document the quality of the data: trip blanks 
were submitted with every batch delivered from the field and 
about 10% of the samples were analyzed in replicate to 
document analytical precision; precision checks of the data 
showed less than 210% difference; field duplicates from 
collocated sites were collected once per week at each site; 
all of the samples were analyzed by Gas Chromatograph Mass 
Spectroscopy Selective Ion monitoring to confirm the identity 
of the analyte. 

Method Validation 

The limit of detection (LOD) criteria was determined by using 
multiple determinations of low concentrations of EPTC. The 
LOD was calculated to be 10.6 ng/mL for EPTC. Collection and 
extraction efficiency was determined by using 7.5 UL and 
15 UL spiked samples. The percent recovery for EPTC was 101% 
for the 7.5 UL spiked samples and 90.3% for the 15.0 UL 
spiked samples. 

A sample storage stability study was conducted by ELB to 
determine the percent recovery of EPTC over time. The 
primary section of eight tubes was spiked with 2673 ng of 
EPTC. The spiked tubes were stored in the freezer at -20° 
Celsius and extracted/analyzed on storage days 0, 2, 6, and 
29. Two tubes were analyzed on each day. The results of the 
stability study shows the EPTC samples had an average 
recovery rate of lOl%, IlO%, llO%, and 105% for days 0, 2, 6, 
and 29, respectively. No breakthrough occurred during the 24 
hours of dynamic sampling at 2 LPM air flow. 

Documentation 

All the samples received at the laboratory were accompanied 
by chain-of-custody records. Field data sheets containing 
the sample collection information were retained by ELB. The 
information recorded in the field data sheets included 
sampler ID, sampling date, start and stop times, flow rate, 
and comments about unusual conditions. 

Laboratory and instrument maintenance logs were kept in bound 
notebooks with numbered pages. The entries made in the 
laboratory book included sample number, sample type, the date 
sample was received, collection date, date of analysis, 
results of analysis, and analyst. The raw analytical data 
were recorded on electronic files and will be kept up to six 
years by ELB. 
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VII. PERFORMANCE AUDITS 

It should be noted that the percent difference for all Tables 
is calculated by using the following equation: 

Reported Value - True Value x 100 
True Value 

Flow Rate Audit 

The flow rate for each sampler used was audited on 
September 6, 1996, following the procedures outlined in 
Attachment 2. The audit was conducted with a 0 to 3 LPM mass 
flow meter traceable to the National Institute of Standards 
and Technology (NIST). The difference between the reported 
and true flow rates for the ambient air samplers averaged 
-0.5% and ranged from -4.8% to 0.5% (Table 1). 

Table 1 

Results of the Flow Audit Conducted on the 
Ambient Samplers Used During the Monitoring 

for EPTC 

Sampler Reported Flow True Flow Percent 
Number (LPM) (LPM) Difference 
--------------------------==========------================ --------_---_______------- 

1A 1.88 1.88 0.0 
1B 1.88 1.88 0.0 
2A 1.88 1.79 -4.8 
2B 1.88 1.89 0.5 
3A 1.88 1.88 0.0 
3B 1.88 1.89 0.5 
4A 1.88 1.88 0.0 
4B 1.88 1.88 0.0 

Analvtical Performance Audit 

In October and November 1996, a total of 20 QA ambient audit 
samples were spiked with known amounts of QAS's standard 
solution of EPTC in ethyl acetate, following the procedures 
outlined in Attachment 3. The 20 QA audit samples were 
designated as QA field spikes (5), QA trip spikes (51, and QA 
laboratory spikes (10). The QA field spikes were exposed to 
the same handling and storage conditions and were also 
exposed to the same environmental and monitoring conditions 
as those occurring at the time of ambient sampling. The QA 
trip spikes followed the same handling and storage conditions 
of the ambient samples. 
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The ten QA laboratory spikes were stored at ELB's storage 
freezer at -20' Celsius for four days before extraction and 
analysis. The QA laboratory spikes were analyzed by ELB on 
November 20, 1996. The audit results for EPTC indicated a 
good recovery rate. The difference between the assigned and 
the reported total mass for EPTC laboratory spikes averaged 
12.7% with a range of 5.4% to 23.4% (Table 2). Two blanks 
were assigned with the spike samples and no contamination of 
the blanks was detected. After review and discussion with 
ELB staff, the QA laboratory spike audit data for EPTC were 
determined to be reasonable. 

Table 2 

Results of Analyses of the QA Laboratory 
Spikes for EPTC 

Sample Assigned Mass Reported Mass Percent 
ID EPTC (ng) EPTC (ng) Difference 

============================================================= 
QA-EPTC-LlA 0.00 0.00 0.0% 
QA-EPTC-L2A 191.25 230.00 20.3% 
QA-EPTC-L3A 191.2s 236.00 23.4% 
QA-EPTC-L4A 688.50 761.00 10.5% 
QA-EPTC-LSA 688.50 726.00 5.4% 
QA-EPTC-L6A 0.00 0.00 0.0% 
QA-EPTC-L7A 1,147.50 1,270.OO 10.7% 
QA-EPTC-L8A 1,147.50 1,250.oo 8.9% 
QA-EPTC-L9A 382.50 430.00 12.4% 
QA-EPTC-LlOA 382.50 420.00 9.8% 

The five QA trip spiked audit samples were exposed to the 
same handling and storage conditions as those occurring at 
the time of ambient monitoring. The trip spikes were 
shipped, in an ice chest containing dry ice, from ELB 
laboratory to the Imperial County ambient air monitoring 
station. At the Imperial site, the trip spikes were stored 
for four days in an ice chest containing dry ice, packaged 
with QA field spikes, and returned to ELB laboratory for 
analysis. 

The QA trip spiked audit samples were analyzed on 
November 22, 1996. The trip spike audit results for EPTC 
indicates a difference between the assigned and the reported 
total mass averaged 19.1% with a range of 17.6% to 20.6% 
(Table 3). One blank was assigned with the spike samples and 
no contamination of the blank was detected. After review and 
discussion with ELB staff, the QA trip spike audit data for 
EPTC were determined to be reasonable. 
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Table 3 

Results of Analyses of the QA Trip 
Spikes for EPTC 

Sample Assigned Mass Reported Mass Percent 
ID EPTC (ng) EPTC (ng) Difference 

_------------------------------------------------------------ _--_------_-------------------------------------------------- 
QA-EPTC-TlA 1,147.50 1,370.oo 19.4% 
QA-EPTC-T2A 1,147.50 1,350.oo 17.6% 
QA-EPTC-T3A 688.50 818.00 18.8% 
QA-EPTC-T4A 688.50 830.00 20.6% 
QA-EPTC-TSA 0.00 0.00 0.0% 

The five QA field spikes were installed into the pesticide 
air monitor at this station and exposed to 24 hours of 
ambient air sampling thru-the-tube samples at a rate of 
2 LPM. A replicate air sampler (collocated) was used to 
collect and determine the background ambient air 
concentrations. After exposure to the field conditions, the 
samples were packaged, stored, and shipped in an ice chest 
containing dry ice to ELB for analysis. 

The five QA field spikes audit samples analyzed for EPTC were 
conducted on November 22, 1996. The QA field spike audit 
results for EPTC indicates a difference between the assigned 
and the reported total mass average of 10.4% with a range of 
8.1% to 13.1% (Table 4). One blank was assigned with the 
spike samples and no contamination of the blank was detected. 
After review and discussion with ELB staff, the QA field 
spike audit data for EPTC were determined to be reasonable. 

Table 4 

Results of Analyses of the QA Field 
,Spikes for EPTC 

Sample Assigned'Mass Reported Mass Percent 
ID EPTC (ng) EPTC (ng) Difference 

_-_---_-----__-_-------------------- ---=========------======= ____---____--_______------------------- 
QA-EPTC-FlA 0.00 0.00 0.0% 
QA-EPTC-F2A 688.50 744.00 8.1% 
QA-EPTC-F3A 688.50 779.00 13.1% 
QA-EPTC-F4A 994.50 1,100.00 10.6% 
QA-EPTC-FSA 994.50 1,090.00 9.6% 

The QAS analytical performance audit information for 
laboratory, trip, and field spikes of EPTC was conducted by 
reviewing QA spiking standard solution handling, storage, and 
shipping records, along with records for analyses of QA 
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spikes at ELB's laboratory. The following are the results of 
the review. 

The QAS's EPTC standard solutions were procured by 
AccuStandard Inc. The standards had an expiration date of 
November 1997. No spiking or calculation errors were found 
when reviewing QA spiking logbook. 

The stability studies conducted by ELB staff determined that 
EPTC was stable for up to 29 days when stored at -20° 
Celsius. The QA laboratory, trip, and field spiked samples 
were transported, stored and analyzed within the 29 day 
stability requirement. No thermometer or recording of the 
temperature was logged during the storage of the spiked 
samples. 

The Hewlett Packard 5890 GC was calibrated daily during the 
analyses of the ambient samples and QA spiked samples. 

Review of the chromatograms and the sample analyses data 
showed no data transfer or calculation errors. About 10% of 
the samples were analyzed in replicate to document analytical 
precision. 

QAS staff reviewed the llhead-to-head" analyses between the QA 
standard solution of EPTC in ethyl acetate and ELB's working 
standard, conducted by ELB. The analyses were conducted on 
November 5 and 6, 1996. ELB's laboratory standard g 
concentration was created by using a pure or llneatll solution 
of EPTC, while QA's standard solution of EPTC was procured by 
AccuStandards Inc. In this comparison ELB staff found the 
ELB's EPTC laboratory standard to be 25.1% and 21.6% 
different than the QA standard solution. The elevated 
difference between QA and ELB's solutions is responsible for 
the higher recovery rates of the QA spiked samples. 

Based on the information provided, it has been determined 
that QAS analytical performance audit data for EPTC produced 
good recovery rates of the QAS spiking solution and the 
impact on the ambient data compared with QAS spiking 
solutions for EPTC were found to be reasonable. 
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ATTACHMENT 2 

FLOW RATE AUDIT PROCEDURES FOR AIR SAMPLERS 
USED IN PESTICIDE MONITORING 

Introduction 

Air samplers are audited using a calibrated differential pressure 
gauge or a mass flow meter that is standardized against a 
National Institute of Standards and Technology (NIST) traceable 
flow calibrator. The audit device is connected in series with 
the sampler's flow meter. The flow rate is measured while the 
sampler is operating under normal sampling conditions. The 
sampler's indicated flow rate is corrected based on its 
calibration, and the true flow is calculated from the audit 
device's calibration curve. The sampler's reported flow is 
compared to the true flow, and a percent difference is 
determined. 

Equipment 

The basic equipment required for the air sampler flow audit is 
listed below. Additional equipment may be required depending on 
the particular configuration and type of sampler. 

1. NIST-traceable mass flow meter. 

2. Calibrated differential pressure gauge with laminar 
flow element. 

3. l/4" outer diameter Teflon tubing. 

4. l/4", stainless steel, Swagelock fittings. 

Audit Procedures 

1. #If power is available, connect the mass flow meter into 
a 110 VAC outlet, and allow it to warm up for at least 
ten minutes. Otherwise, perform the audit with the 
calibrated differential pressure gauge. 

2. Connect the inlet port of the audit device to the 
outlet port of the sampler's flow control valve with a 
five-foot section of Teflon tubing and Swagelock 
fittings. 

3. Connect the outlet port of the audit device to the pump 
with another five-foot section of Teflon tubing and 
Swagelock fittings. 

4. Allow the flow to stabilize for at least one to two 
minutes and record the flow rate indicated by the 
sampler and audit device's response. 
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ATTACHMFXI! 2 (CONT'D) 

5. Calculate the true flow rate from the audit device's 
response and record the results. Obtain the corrected 
sampler flow rate from the field operator. Calculate 
the percent difference between the true flow rate and 
the reported flow rate. 

The percent difference is calculated by using the 
following equation: 

Renorted Flow - True Flow x 100 
True Flow 



ATTACHMENT 3 

PERFORMANCE 

Introduction 

AUDIT PROCEDURES FOR THE LABORATORY 
ANALYSIS OF EPTC 

The purpose of the laboratory performance audit is to assess the 
accuracy of the analytical method used by the laboratory to 
measure the ambient concentrations of EPTC. The audit is 
conducted by submitting audit samples spiked with known 
concentrations of EPTC in ethyl acetate. The analytical 
laboratory reports the results to the Quality Assurance Section. 
The difference between the reported and the assigned 
concentrations is used as an indicator of the accuracy of the 
analytical method. 

Materials 

1. 

2. 

EPTC, 76.5 pg/mL EPTC in ethyl acetate, AccuStandard 
Inc., Lot M6100358, Expires 11/l/97. 

XAD-2 adsorbent resin tubes, supplied by SKC West Inc. 

Safetv Precautions 

Prior to handling any chemical, read the.manufacturer's Material 
Safety Data Sheets. Avoid direct physical contact with 
chemicals. Avoid breathing vapors. Use only under a fume hood. 
Wear rubber gloves, safety glasses, and protective clothing. 

Preparation of Audit Samples 

Prepare five field samples, five trip samples, and ten laboratory 
audit samples by spiking the XAD-2 adsorbent cartridges with the 
volume of EPTC spiking solution indicated in Table 1 below. 
Using a microsyringe, insert the needle into the primary section 
of the XAD-2 cartridge, and push the plunger slowly while spiking 
the XAD-2 adsorbent resin. 
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ATTACHMENT 3 (CONT'D) 

Table 1 

Volume of EPTC in Ethyl Acetate Used to Spike the 
QA Ambient Audit Samples 

Sample EPTC Spiking 
ID Solution Volume (uL) 

===============p=====================================-------- 
Field Spikes (AccuStandard Standard Solution) 

QA-EPTC-FlA 0.0 
QA-EPTC-F2A 9.0 
QA-EPTC-F3A 9.0 
QA-EPTC-F4A 13.0 
QA-EPTC-FSA 13.0 

TriD Spikes (AccuStandard Standard Solution) 
QA-EPTC-TlA 15.0 
QA-EPTC-T2A 15.0 
QA-EPTC-T3A 9.0 
QA-EPTC-T4A 9.0 
QA-EPTC-TSA 0.0 

Laboratory Spikes (AccuStandard Standard Solution) 
QA-EPTC-LlA 0.0 
QA-EPTC-L2A 2.5 
QA-EPTC-L3A 2.5 
QA-EPTC-L4A 9.0 
QA-EPTC-LSA 9.0 
QA-EPTC-L6A 0.0 
QA-EPTC-L7A 15.0 
QA-EPTC-L8A 15.0 
QA-EPTC-L9A 5.0 
QA-EPTC-LlOA 5.0 
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APPENDIX IV 
PCA’S APPLICATION RECOMMENDATION 

and REPORT 
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West&n Farm Service, Inc. 
. 

p\l.\lt iple Field Rec. PESTdE~l~a~c~6w~T10N 
3348 CiAJS ROClD 

Date? %%$I-97 

UODESTO, CCI 953% 
Proporedr 85-21-97 

Expires: 05-30-97 
(2091 531-1424 Completeda - - 

Il:*L)p: CORN/FIELD Grower: FIHLEM FfiRMS 
.-tr’da: 205 acres 9072 COLUMBUS 
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882 S/U EUiSS 6 F3iltH HGE W4 24- 6S - 9E- n 39 krri 
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: : 
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Gallons of Diluent/Treated Rcre: 25 
___-------------------------- SPECIaL INSTRUCTIONS ------------.- zz,-,-,-,----,,, 
ERRDICFIt$ 6.7-E: DO NOT USE IN THE.10 SOUTHERNMOST COUNTIES. 
AMBUSH: QPPLY FROM 5 DC)YS PRIOR TO PLFINTING UP TO CROP EMERGENCE:- 
~########Y#Y#######~#######U###### PRECRUTIONS #I############################### 
txestricted: YES, CERTIFIED FIPPLR ONLY Days to Harvtist: N/FL 
-‘er*mi t Required: NO ‘: -‘.S-. .*: 
Not ice of Intent Required: NO 1..: ‘:‘.gy ‘z-::” 

Gvoid .Drift z YES 
.I- Rbgid-Water Cqntaminationr YES 

Cnrsical Category: II WQRNING, :’ .::+&>: i.-Tpx,,$c ta Bees; YES + 
,Z!osed Mixing System Required;” ‘lf:hwfl ;:.’ ;‘Tbxic td .-$i sh: YES +fi?‘~ 
.:ost ing Required: NO %%*,@~T’ ;“,~.. ‘“; f ;‘.F$$ic, i& .;Birds: NO 
‘Ion Re-entry Interval : 12;00 HOURS 
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.’ I 
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i 

-------------------------------------------------~--------------------- -e-v- 
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-------------------------------------------------------------- 
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APPENDIX V 
DPR’S MONITORING RECOMMENDATION 



State of Califarir 

Memorandum 

George Lew, Chief 
Engineering and Laboratory Branch 
Monitoring and Laboratory Division 
Air Resources Board 
600 North Market Boulevard 
Sacramento, California 95812 

Department bf Pesticide Regulrtion _ 1020 N 

MONITORING L lA8ORA~ORY DlVlSiON 

clwr: 

Street, Room 161 
Sacramento, California 95814-5624 

MONITORING RECOMMENDATION FOR EPTC. 

Attached is the Department of Pesticide Regulation's recommendation 
for monitoring the herbicide EPTC. This recommendation is provided 
pursuant to the requirements of AB 1807/3219 (Food and Agricultural 
Code, Division 7, Chapter 3, Article 1.5). As you know, monitoring 
recommendations are made using historical use information for the 
pesticide in question. For this reason, it is essential that the 
agricultural commissioner, in the county or counties where monitoring 
will be conducted, be consulted prior to the onset of air monitoring. 

We anticipate submission of air monitoring data by April 1997. 

If you have any questions please contact Kevin Kelley, of my staff, at 
(916) 324-4187. 

John S. Sanders, Chief 
Environmental Monitoring 

and Pest Management Branch 
(916) 324-4100 

attachment 

cc: Paul H. Gosselin, DPR Kevin Kelley, DPR 
Charles M. Andrews, DPR Madeline Brattesani, DPR 
Ronald J. Oshima, DPR Genevieve Shiroma, ARB 
Gary Patterson, DPR Don Fitzell, ARB 
Barry Cortez, DPR Cara Roderick, ARB 
John Donahue, DPR 

Steven L. Birdsall, Agricultural Commissioner Imperial County 
Michael J. Tanner, Agricultural Commissioner Merced County 
Erwin B. Eby, Agricultural Commissioner San Joaquin County 
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Department of Pesticide Regulation 

1020 N Street 
Sacramento, California 95814-5624 

Staff Report 

USE INFORMAnON AND AJR MONITORING 
RECOMMENDATION FOR THE PESTICIDAL ACTIVE INGREDIENT 

EPTC 

October 1995 

Principal Author 

Kevin C. Kelley 
Associate Environmental Research Scientist 



EPTC Monitoring Recommendation October, 1995 

MONITORING RECOMMENDATION FOR EPTC 

BACKGROUND 

In order to fulfill the requirements of AB 180713219 (Food and Agricultural Code, Division 7, 
Chapter 3, Article 1.5), the Department of Pesticide Regulation (DPR) has previously 
requested that the Air Resources Board (ARB) document the airborne concentrations of the 
pesticide EPTC (Dipropylcarbamothioc acid S-ethyl ester). This recommendation provides 
background and recent use information on EPTC-containing products, and identifies how 
they are used. 

EPTC (CAS: 759-94-4) is a colorless to light yellow liquid with an amine-like odor. Technical 
grades are yellow. EPTC has a molecular formula of C$H&IOS, a formula weight of 
189.32 g/mole, and a specific density of 0.960 at 25 OC. It has a water solubility of 375 mg/L 
at 25 OC, a Henry’s Constant of 1.0 x la5 atm*m3/mol at 20-25 “C, and a vapor pressure of 
3.4 x lOa mmI-Ig at 20 OC. EPTC is miscible with most organic solvents. 

EPTC is rapidly metabolized by soil microorganisms to carbon dioxide, mercaptan, and 
amino residues. Mineralization has not been reported in sterile soils due to the lack of 
production of carbon dioxide. Soil half-life (tiJ ranges from 4-6 weeks when applied at 
recommended rates. In plants, EPTC is rapidly metabolized to carbon dioxide and other 
naturally occurring plant constituents. EPTC sulfoxide has been reported in some soils and in 
corn plants. 

The acute oral LDM of EPTC for male rate and mice is 1,700 and 3,200 mg/kg. The LC, 
(48 hour) for rainbow trout is 19 mg/L, and 27 mg/L for bluegill sunfish. EPTC has entered 
the risk assessment process at DPR under the SB 950 (Birth Defect Prevention Act of 1984) 
based on its potential neurotoxicity, mutagenicity, and teratologic and chronic toxicity 
adverse health effects. 

USE OF EPTC 

As of October 5, 1995, there were 11 active registrations for products containing EPTC, all of 
which are agricultural products. EPTC is a pre-plant/pm-emergent herbicide for the control of 
annual and perennial grasses and broadleaf weeds. EPTC may also be topdressed onto corn 
following germination, or applied through irrigation systems. EPTC is formulated as either a 
granular or as an emulsifiable concentrate. The Signal Word found on these EPTCcontaining 
products is “Caution”. 

084 



EPTCMonitoring Recommendation October, 199s 

Use of EPTC for 1993, 1992 and 1991 is summarized in the following tables: Table 1, shows 
EPTC use by year; and Table 2, shows EPTC applications in Imperial and San Joaquin 
Counties. Agricdturd use of EPTC for the twelve counties listed in Table 1, accounts for 
85% to 88% of total EPTC use. The remaining 12% to 15% of the total use is applied 
agriculturally (in counties not listed in table l), or used as potato seed treatments 
(approximately 1% of total use). Less than 0.025% of the total amount of EPTC used was for 
non-agricultural purposes (landscape maintenance, rights-of-way). 

Table 1. EPTC Use by Year (Pounds of Active Ingredient) 

I c-m 1993 1992 1991 

Fresno 
Glenn 
Imperial 
Kern 
Kings 
Merced 
Riverside 
Sacramento 
San Joaquirl 
Stanislaus 
Tube 

34,048.3 
23,764.3 

143,652.S 
63,027.O 
36,960.4 
43,682.g 
29,711s 
38,430.7 
92,001.6 
47,395.6 
21,100.g 

3 L380.4 18,144.O 
23,070.2 22,096.7 

186XI44.7 259,597.8 
64,320.g 65,892.2 
13,234.4 12.718.7 
45,076.2 4S354.8 
38SI98.6 37,727.6 
26,781.3 19,104.s 
66,994.6 74,975.g 
47,364.2 56,660.8 
24,558.6 21,172.3 

Yolo 32,945.3 20,975.o 25,650.l 

County Tchals 606,721.O 589,899.1 659,095.4 
; CALIFOFWATOTAL 713,561.g 667,274.S 751,977.l 

The PUR data summarized in Table 1 show that Imperial and San Joaquin Counties routinely 
receive the greatest applications of EPTC. Table 2, summarizes the total amounts and rates of 
EPTC applied in these counties during the months of greatest use. Yearly applications are 
largest in Imperial County followed by yearly applications in San Joaquin County. However, 
applications in Imperial County occur throughout the year while applications in San Joaquin 
County occur during a spring window of April, May and June. Applications of EPTC during 
the highest season of use for Imperial and San Joaquin Counties are shown in Table 2. 
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Table 2. EPTC applications in Imperial and San Joaquin Counties (Pounds of Active 
Ingredient) 

I Imperial County 1993 1992 1991 

October (lbs AI) 29601.5 26,019.6 19,309.2 
CR4 2.06 2.41 2.12 

November (lbs AI) 19603.6 35,734.1 33794.4 

San Joaquin County 1993 1992 1991 

April (lbs AI) 23,998.S 25,337.8 22,628.6 
(R-1 4.29 4.38 5.13 

May (ibs AI) 36,791.0 18,966.S 22,699;8 
fRate\ 5.03 3.59 4.25 

EPTC is used for pm-plant and pm-emergence control of annual and perennial grasses and 
broadleaf weeds. In corn, EPTC is used for the eradication of barnyardgrass and nutsedge, 
and for suppression of johnsongrass. If applied as a granule or spray, immediate incorporation 
into soil is necessary or herbicidal properties are lost. EPTC may also be applied through 
sprinkler irrigation systems. Planting should occur as soon as possible following application 
and always within 2 weeks of application. 

RECOMMENDATIONS 

Ambient Air Monitoring. 

The use patterns for EPTC suggest that monitoring should occur over a 30- to 45-day 
sampling period in either Imperial or San Joaquin County. Sampling may be conducted 
during the months of October and November in Imperia County; alternatively, sampling 
may be conducted in San Joaquin County during April and May. Three to five sampling sites 
should be selected in relatively high-population areas or in areas frequented by people. In 
Imperial County, sampling sites should be located near alfalfa and sugarbeet growing areas. In 
San Joaquin County, sampling sites should be located near corn growing areas. Ambient 
samples should not be collected from samplers immediately adjacent to fields where EPTC is 
being applied. At each site, twenty to thirty discrete 24hour samples should be taken during 
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the sampling period. Background samples should be collected in an area distant to EPTC 
applications. 

Replicate (co-located) samples are needed for five dates at each sampling location. Two 
co-located samplers (in addition to the primary sampler) should be run on those days. The 
date chosen for replicate samples should be distributed over the entire sampling period. They 
may, but need not be, the same dates at every site. Field blank and spike samples should be 
collected at the same environmental (temperature, humidity, exposure to sunlight) and 
experimental (air flow rates) conditions as those occurring at the time of ambient samphng. 

Monitoring of an Application Site. 

The use patterns for EPTC suggest that application-site monitoring should be collected during 
the months of April, May or June, and that monitoring should be associated with applications 
to corn. Application rates to corn generally range from 4.5 to 6 lbs AI/acre in San Joaquin 
and Merced Counties. Monitoring may be conducted in San Joaquin County during April or 
May, or in Merced County during May or June. EPTC is extensively applied during these 
periods so care should be taken so that nearby applications do not contaminate collected 
samples. A three day monitoring period should be established with sampling times as follows. 
Application + 1 hour, followed by one Z-hour sample, one 4-hour sample, two S-hour samples 
and two B-hour samples. A minimum of four samplers should be positioned, one on each 
side of the field. A fifth sampler should be co-located at one position. Since EPTC is 
extensively used in the area, background samples should collect enough volume (either 12 
hours at 15 liters/mm., or a shorter period with a higher volume pump) to permit a 
reasonable minimum detection level. Ideally, samplers should be placed a minimum of 
20 meters from the field. Field blank and field spike samples should be collected at the same 
environmental (temperature humidity, exposure to sunlight) and experimental (similar air 
flow rates) conditions as those occurring at the time of sampling. 

We also request that you provide in the monitoring report: 1) An accurate record of the 
positions of the monitoring equipment with respect to the field, 2) an accurate drawing of the 
monitoring site showing the precise location of the meteorological equipment, trees, 
buildings, etc., 3) meteorological data collected at a minimum of IS minute intervals including 
wind speed and direction, humidity, and comments regarding degree of cloud cover, and 
4) the elevation of each sampling station with respect to the field, and the orientation of the 
field with respect to North (identified as either true or magnetic North). 
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APPENDIX VI 
APPLICATION AND AMBIENT 

FIELD LOG SHEETS 



Sample 
ID 

LOG BOOK 
Project: EPTC Application 

Project #: C97-021 

Date Time Comments 

weather 
0 = overcast 
pc = partly cloudy 
k=clear ltaken by 



LOG BOOK 
Project: EPTC Application 

Project #: C97-021 

I weather 
0 = overcast 

Lo9 Sample Date Time Comments pc = partly cloudy 
Number ID k=clear ltaken by 

‘>// -., t;:pp zi”cg 
d&J \ @LL;J 

I--~ ‘- 1 v ~-1. ??-I-- we I I I I 
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LOG BOOK 
Project: EPTC Ambient 

Project I: C96-035 

0 = overcast 
pc = partly cloudy 

090 



LOG BOOK 
Project: EPTC Ambient 

Project #: C96-035 

weather 
0 = overcast 

Lo9 Sample Date Time Comments pc = partly cloudy 
Number ID k = clear 1 taken by 

;;i: 
IA?-i>d 1 x&- 

MO .3 k-/b j13~ Aw Cslid;cr, < II&- ” 
31 IL) :c”;:< ;;z j{SLdf g;,< /)@&+&- 

d 
! 

‘v“l) i 
,-h s I 
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LOG BOOK 
Project: EPTC Ambient 

Project #: C96-035 

weather 
n = nvnrcast Log I I Sample Date 

, Number ID 
Time I Comments I 

- ---.---- 
pc = partly clou dv 

, hv I k=clear Itaken -, , 
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LOG BOOK 
Project: EPTC Ambient 

Project #: C96-035 



LOG BOOK 
Project: EPTC Ambient 

Project X: C96-035 

o = overcast 



LOG BOOK 
Project: EPTC Ambient 

Project #: C96-035 

Comments 
0 = overcast 



LOG BOOK 
Project: EPTC Ambient 

Project X: C96-035 

i 
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Lo6 BOOK 
Project l C96-W+~= 

e,+ew+e. ambient 
-27 / 

log sample 
umber ID date time comments 



.lhwGe. ambient 

I III I 7 

b---+--I 
I IAI I I 

I I 

I I 
I I 
I - I 
I I 

I I 
I IAI I I 
I b--4--=-- l I 

I I 



APPENDIX VII 

APPLICATION METEOROLOGICAL DATA 



EPTC APPLICATION METEOROLOGICAL DATA (15 min. averages) 

Wind Barometric Wind 
Julian Speed Temp. Pressure Relative Direction -- - 

Year Date 1 Time 1 (mph) I (F) I (hPa) 1 Humidity 1 (degrees)1 
1997 1461 12271 8.531 78.61 10131 30.451 31f 
1997 14 

1461 14131 8.751 
1461 14281 12.101 - ..-. I” .Y. I”. I” L . 

7,nAnl 3411 - 1997 146 1443 9.93 84.3 1013 
1997 146 1458 10.47 64.1 1013 
1997 146 1513 5.62 84.3 1013 
1997 146 1528 474 I I I ... . I 83.9 1013 
19971 1461 15431 3.701 84.3 1013 

83.3 1013 1997 146 1558 iii --.-, .-.-, 
1997 146 1613 5.24 83.91 10131 --.- .- ._, 
1997 146 1628 10.45 82.2 ll 
1997 146 1643 12.31 81.5 ii 
1997 146 1658 9.06 81.3 lOISI 

32.75 328 
37.95 331 

3131 42.70 326 
3131 46.47 316 

L 

1997 146 1713 14.39 80.6 loiS 
1997 146 1728 12.11 80.4 1013 
1997 146 1743 13.02 80.4 1013 51.00 324 

49.76 328 
52.56 331 
51.23 331 
51.62 332 
49.64 322 

19971 1461 19131 11.331 77.31 1013) 54.30 329 
inn7l 1ARI 1n7,al 0 751 7571 1n19l 61.89 330 

64.54 336 
62.99 334 

i.70 332 
M4 330 

t 19971 1461 19431 11.071 74.11 10131 , 
19971 1461 1958 5.54 73.4 1013 
19971 1461 2013 1.31 72.3 1013 6: 

I= 20281 1.021 71.41 10131 61 .._- 
- -. - 

.- ._, -- 

1997 146 
2043 0.15 70.7 1 
2058 0.00 69.6 1 

1997 146 2113 0.00 69.8 10141 73.241 3301 
1 I 19971 1461 21281 0.001 69.61 10141 73.431 i331 

1997 146 2143' 0.00 69.4 1014 
1997 146 2158 0.00 69.3 1014 
1997 146 2213 0.13 69.0 1014 75 
1997 146 2228 2.11 68.2 1014 

L 
77 

19971 1461 22431 2.621 67.91 1 014 79.16 320 

I 
19971 1461 22581 6.211 68.31 1 014 75.64 327 
19971 1461 23131 7.471 68.91 1014 74.78 331 

09: 



I 10141 84.37) 325 
10141 87711 332 

s.06 
--.-. : 

1997 147 113 67.7 86.39 ;-- 
1997 147 128 7.16 67.3 1014 82.50 123 
1997 147 143 7.07 67.1 1015 85.73 011 
1997 147 158 8.33 66.9 1014 86.02 147 
1997 147 213 a.73 66.7 1014 86.20 261 

10141 a7 331 260 
177 

I 19971 1471 5131 0.441 62.31 1015 95.59 341 
--._ 1015 95.31 298 
61.51 1015 96.83 282 

.--. -.- 1997 147 528 idi --.- 
I 

62.21 
1997 147 543 0.00 
1997 147 558 0.00 6114 1015 

. _.-- I 
97.03 290 

1997 147 613 0.10 61.1 1015 98.24 312 
1997 1471 628 
1997 1471 643 

I 19971 1471 6581 
19971 q471 7131 

0.00 61.3 1015 98.49 334 
0.34 62.0 1015 98.15 316 
0.75 62.6 1015 97.39 305 

. - - .  -  .  .  .  . -  1g97 147 728 ;129 

1997 147 743 5.71 -_.. 
1997 147 758 6.67 67.1 Gl 87.23 310 
1997 147 813 8.62 68.5 1015 83.77 318 

0.381 63.5 10151 96.26 319 
64.7 1015 93.83 309 
65.7 1015 90.79 312 

I 19971 19971 1471 1471 8281 8431 10.251 Il.561 69.9 70.7 1016 1016 80.31 77.19 322 326 
71.5 1016 75.25 332 



EPTC APPLICATION METEOROLOGICAL DATA (15 min. averages) 

1997 147 1128 12.45 77.3 1014 62.38 330 
1997 147 1143 12.73 78.0 1014 61.60 324 
1997 147 1158 12.08 78.9 1014 59.50 336 
1997 147 1213 12.45 79.4 1014 59.15 310 
1997 147 1228 13.00 79.7 1014 58.57 334 t 
1997 147 1243 12.45 80.2 1014 58.55 311 
1997 147 1258 13.88 80.8 1014 56.81 320 
1997 147 1313 12.66 81.1 1014 56.49 331 
1997 147 1328 13.95 82.1 1013 54.07 341 
1997 147 1343 13.10 82.6 1013 51.46 334 
1997 147 1358 13.70 82.5 1013 49.99 337 
1997 147 1413 14.23 83.2 1013 50.21 335 .--. 
1997 -- 

- -.- 
147 1428 14.50 83.5 1013 48.58 335 

1997 147 1443 13.85 84.2 1013 46.61 346 
1997 147 1458 14.16 84.7 1013 47.57 317 
1997 147 1513 13.69 85.0 1013 45.69 343 
1997 147 1528 10.04 85.5 1012 45.22 325 
1997 147 1543 6.75 85.5 1012 45.94 348 
1997 

1 
147 1558 1.34 86.2 1012 45.94 324 

I 

19971 1471 16 13 0.85 85.9 1012 46.01 343 
19971 1471 1628 0.49 86.4 1012 46.00 343 
19971 1471 1643 0.33 86.1 1012 44.90 320 .--. . .- .- -.-- 

--- 1997 147 1658 0.00 86.9 1011 44.99 350 
1997 147 1713 0.20 86.2 1011 46.24 350 
1997 147 1728 0.02 86.0 1011 47.09 339 
1997 
1997 
1997 

s 

1997 
1997 
1997 

147 =I=- 147 
147 
147 =I= 147 
147 

1743 0.01 85.91 lOill 48.081 336 
1758 0.06 --.- 85.81 1011l 

ii& 
48.521 341 

1813 0.02 85.8 48.27 322 
1828 0.66 85.4 1011 48.82 337 
1843 0.52 85.2 1011 47.95 341 
1858 0.74 84.8 1011 49.28 341 

I 19971 .--. -- 1471 I 19131 I iool I 84.01 I 10111 52.151 3361 I 
19971 

I 

1471 19 128 0.00 81.0 1011 56.67 339 I 
19971 147 1943 0.01 79.4 1011 59.81 332 
19971 147 1958 0.00 77.8 1011 62.51 320 
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EPTC APPLICATION METEOROLOGICAL DATA (15 min. averages) 

Wind Barometric Wind 
Julian Speed Temp. Pressure Relative Direction 

(mph) F) (hpa) Humidity (degrees) 

0.001 67.61 10111 77.991 --- 
147 i:- 3431 .- O.OOl -.-_ 66.5 1011 81.22 300 

1997 147 2358 0.00 1 66.3 1011 80.82 310 
1997 148 13 0.00 I____ 65.9 1011 80.79 258 
1997 148 28 0.00 66.2 10111 79.67 1 1161 
1997 148 43 0.00 66.4 I( t .I11 79.13 137 
19971 148 581 0.00 67.3 1011 77.17 062 
19971 148 1131 0.00 68.2 1011 74.83 071 

1997 148 258 0.00 64.5 10111 87.031 069 
1997 148 313 0.00 64.8 l( ,111 86.631 
1997 lOllI 85.091 

0521 
148 328 0.00 65.5 0401 

1997 148 343 0.00 64.5 l( 
--.-_ 

- .- \ I iii 86.93 029 

1997 1481 358 0.00 64.1 1011 87.59 069 
1997 1481 413 0.10 63.9 1011 89.15 041 

19971 148 758 0.00 70.4 1012 82.531 332 
19971 148 813 0.04 72.3 1012 78.921 298 
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EPTC APPLICATION METEOROLOGICAL DATA (15 min. averaaed 

Wind Barometric Wind 
Julian Speed Temp. Pressure Relative Direction 

Year Date Time (mph) (F) W4 Humidity (degrees) 
1997 148 828 0.34 73.0 1012 75.11 194 
1997 148 843 0.00 73.9 1012 73.171 086 
1997 148 858 0.00 75.8 1012 71.321 180 
1997 148 913 0.00 76.5 1012 69.95 217 
1997 148 928 0.00 79.0 1012 67.86 211 
1997 148 943 0.09 78.8 1012 65.33 224 

I 19971 19971 1481 1481 14581 15131 o.oiI 0.001 90.51 90.71 1OlOl 10091 42.531 41.901 326 339 
1997 148 
1997 148 
1997 148 

I 

1528 0.00 89.5 1010 45.05 338 
1543 0.00 89.0 1009 47.97 330 
1558 0.01 88.0 1009 49.64 341 

13 0.18 88.1 1009 50.85 335, 



EPTC APPLICATION METEOROLOGICAL DATA (15 I 

I Wind 

min. averages) 

Barometric Wind 
I I Julian I I Speed I Temp. I 

Year I Date I Time (mph) W 
1997 148 1928 2.51 81.0 
1997 148 1943 0.35 79.3 

Pressure 
Wa) 

1008 

19971 1491 431 o.ool 65.81 1009l 80.471 189 
19971 1491 581 0.001 65.21 10091 82.091 314 

19971 1491 313 0.00 64.61 10091 86.101 264 
19971 1491 328 0.00 64.61 10091 87.091 267 

1997 149 528 0.00 61.6 1008 91.83 240 
1997 149 543 0.00 62.0 1008 91.84 247 
1997 149 558 0.00 62.3 1008 92.33 258 
1997 149 613 0.00 61.4 1009 92.62 232 
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EPTC APPLICATION METEOROLOGICAL DATA (15 min. averages) 

.--. 
19971 1113~ 3.04 86.01 10091 
19971 149 11281 2.90 86.71 10091 
1997 
1997 
1997 
1997 

149 
149 
149 
149 

t 
.--. . .- 
19971 1491 

1143 
1158 
1213 
1228 

1.95 
0.64 
0.05 

87.5 
87.7 
88.4 

1008 
1008 
1008 -.-- .--- 

.--_ 0.00 iif 1008 41.80 332 
.--. 1243 0.01 89.7 1008 39.14 324 
1997 149 1258 0.00 90.6 1008 38.46 331 
1997 149 1313 0.00 90.8 1008 34.58 329 issir 149 1328 0.00 
1997 149 1343 0.00 
1997 149 1358 0.001 

91.41 1008l 34.891 301 
92.21 10081 34.191 314 
91.8 1008 34.43 323' 
92.3 1008 33.94 337 
97 a 1007 33.39 330 --.- .--. --.-- 

--- 93.2 1007 33.70 326 

t 19971 .--. 
. .- .-- ---- 93.5 1007 33.56 328 
1491 15131 0.001 93.2 1007 32.47 332 ._-. 

ii28 
I 

1997 149 0.00 ii.41 1007 33.241 336 
1997 149 1543 0.00 91.21 1007 34.651 317 

318 t 

I 

1nn7l IAd iti. 0 001 90.8 1007 36.05 

f 0.001 -.-- 
91.9 1007 34.56 iii 
91.2 1007 35.06 340 

1 .“V. . .- .-VP -.-- 

1997 149 16131 0.001 
1997 149 1628 _ -- ~, 
1997 149 1643 0.00 90 51 --.- 10071 .--. 35.991 --.-- 3391 --- 
1997 149 1658 0.00 91.9 1007 36.06 317 
1997 149 1713 0.00 92.7 1007 34.63 304 
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EPTC APPLICATION METEOROLOGICAL DATA (15 min. averages) 

Wind Barometric Wind 
Julian Speed Temp. Pressure Relative Direction 

Year Date Time (mph) (F) W4 Humidity (degrees) 
1997 149 1728 0.00 92.8 1006 37.15 336 
1997 149 1743 0.00 92.7 1006 37.34 342 
1997 149 1758 0.00 92.4 1006 38.56 335 
1997 149 1813 0.00 91.9 1006 39.24 335 
1997 149 1828 0.00 91.0 1006 39.69 333 
1997 149 1843 0.00 90.2 1006 40.86 333 
1997 149 1858 0.00 89.3 1006 41.85 334 
1997 149 1913 0.00 88.3 1006 40.98 343 

? .--. 149 214 
1997 149 21L, 
1997 149 22131 

1997 149 L--- 
1997 149 2243 
1997 149 2258 
1997 149 2313 
19971 149 2328 

aI= - -.-- -.- .--. --.- 

0.00 _.-- 69.9 1007 66.C 
o.00 _.-- 68.2 1007 69.E 
0.00 68.5 1007 66.E 

I 
0.00 68.6 1007 __- 

19971 1491 23431 I 0.00 67.3 1007 67.k-, 70.961 2951 \ 
19971 1491 73561 0.00 

131 0 00 
00 

1 

-_. .--. 
--.- 69.0 1007 65.E 

68.0 1007 69.L, 
68.0 1007 70.621 

\ 1997 
_.-- 67.7 1007 71x- 

150 143 0.00 67.1 1007 72.57 065 
1997 150 158 0.00 66.8 1007 73.94 213 
1997 150 621 0.00 65.8 1007 80.24 289 

1997 150 l- 
1997 150 28 ii- 
1997 150 43 0.00 
1997 150 58 0.00 
1997 150 113 0.00 
1997 150 128 0.00 

1007 3 1007 
1007 

65 
66 
65 

Iizt-ed 
4 

.50 325 
-63 066 

$2 051 
15 037 
_- 043 
191 075 

& 65 51 iooal --.- .--- --. .- 

t 68.7 69.3 
1008 85.21 
1008 80.97 -_- 3231 

ii.3 1008 
68.6 1008 
69.9 1008 

1997 150 736 0.001 
1997 150 751 0.001 
1997 150 806 

_.-- _-.- _ _- .- -- - .- 
0.001 71.71 lOOSI 68.401 1271 
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APPENDIX VIII 

STANDARD OPERATING PROCEDURE 



State of California 
Air Resources Board 

Monitoring and Laboratory Division/EL8 

Standard Operating Procedure for the 
Sampling and Analysis of 

EPTC in Ambient Air 

1. SCOPE 

This is a sorbent tube, solvent extraction, gas chromatography/mass selective 
detector method for the determination of EPTC from ambient air samples. 

The exposed XAD-2 resin tubes (SKC #226-30-06) are stored in an ice chest on 
dry ice or freezer until desorbed with 3 ml of ethyl acetate. The splitless injection 
volume is 2 ul. A gas chromatograph with a DB-35 capillary column and a mass 
selective detector are used for analysis. 

3. INTERFERENCES/LI 
Method interferences may be caused by contaminants in solvents, reagents, 

glassware and other processing apparatus that can lead to discrete artifacts or elevated 
baselines. A method blank must be done with each batch of samples to detect any 
possible method interferences. 

4. EQUlPMENT 

A. INSTRUMENTATION: 

Hewlett Packard 5890 chromatograph 
Hewlett Packard 597 1 A mass selective detector 
Hewlett Packard Varian 8200 Autosampler 

Detector: 250°C 
Injector: 250°C 
Column: J&W Scientific DB-35, 30 meter, 0.25 mm i.d., 0.1 urn film thickness. 

GC Temp. Program: Initial 6O”C, hold 2 min, to 150°C @ 15”C/min., to ,170 “C @ 5 
“C/min., to 250 “C @ 70 “C/min., hold 5 min. 

Gas Flows: 
column: He, 1 .O mUmin ( 8.0 psi @ 60 “C), electronic pressure control 



8. AUXILIARY APPARATUS: 

1. Glass amber vials, 8 mL capacity. 
2. Vial Shaker, SKC, or equiv. 
3. Autosampler vials with septum caps. 

C. REAGENTS 

1. Ethyl Acetate, Pesticide Grade, or better 
2. EPTC, 98% pure or better (e.g., from Chem Service). 
3. Biphenyl D-10, 98% pure or better (e.g., from Cambridge Isotope Laboratories) 

5. ANALYSlS 

1. It is necessary to analyze a solvent blank with each batch of samples. The blank 
must be free of interferences. A solvent blank must be analyzed after any sample 
which results in possible carry-over contamination. 

2. If a standard curve is not generated each day of analysis, at least one calibration 
sample must be analyzed for each batch of ten samples. The response of the 
standard must be within 10% of previous calibration analyses. 

3. Carefully score the primary section end of the sampled XAD-2 tube above the 
retainer spring and break at the score. Remove the glass wool plug from the 
primary end of the XAD-2 tube with forceps and place it into an 8 mL amber colored 
sample vial. Pour the XAD-2 into the vial and add 3 mL ethyl acetate. Retain 
the secondary section of the XAD-2 tube for later analysis if needed to 
check the possibility of breakthrough. 

4. Place the sample vial on a desorption shaker (or ultra sonic water-bath) for 30 
minutes. Remove the EPTC extract and store in a second vial at -2OOC until 
analysis. 

5. After calibration of the GC system, inject 2.0 ul of the extract. If the resultant 
peaks for EPTC have a measured area greater than that of the highest standard 
injected, dilute the sample and re-inject. 

6. Calculate the concentration in ng/mL based on the data system calibration 
response factors. If the sample has been diluted, multiply the calculated 
concentration by the dilution factor. 

7. The atmospheric concentration is calculated according to: 

Cont., ng/m3 = (Extract Cont., ng/mL X 3 mL) / Air Volume Sampled, m3 
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A. INSTRUMENT REPRODUCIBILITY 

Triplicate injections of 2 UL each were made of EPTC standards at five 
concentrations in order to establish the reproducibility of this instrument, This data 
(Testing Section lab, 9/30/96) is shown in Table 1. 

TABLE 1 
Instrument Reproducibility 

I.S. Amt. I.S. EPTC Amt. EPTC Amt. Ratio Resp. Response 
(nghll Response (ng/ml) Response Ratio Ratio 

(area (area RSD 
counts) counts) 

500 53662 111 3605 0.222 0.0672 

500 52463 l.ll 3445 0.222 0.0657 

500 52421 111 3457 0.222 0.0659 1.2% 

500 50775 223 6751 0.446 0.133 

500 49663 223 6679 0.446 0.135 

500 50170 223 6666 0.446 0.133 0.9% 

500 50018 446 12644 0.892 0.253 

500 49995 446 12702 0.892 0.254 

500 49751 446 12707 0.892 0.255 0.4% 

500 49961 891 27368 1.78 0.548 

500 51557 891 27965 1.78 0.542 

500 51237 819 27757 1.78 0.542 0.6% 

500 50653 1782 55400 3.56 1.09 

500 52334 1782 56653 3.56 1.08 

500 51666 1782 55698 3.56 1.08 0.5% 



B. LINEARITY 

A five point calibration curve was made (Testing Section lab, g/30/97) ranging 
from 111 ng/mL to 1782 ng/mL EPTC (from TABLE 1). The corresponding linear 
regression equation and correlation coefficient are: 

Response Ratio = (0.306)fAmount Ratio) - 0.00628 Corr. Coef. = .997 

where: 

Response Ratio = (EPTC response)/(Biphenyl D-l 0 response) 

Amount Ratio = (EPTC concentration)/(Biphenyl D-l 0 concentration) 

C. MINIMUM DETECTION LIMIT 

Using the equations above, the limit of detection (LOD) and the limit of 
quantitation (LOQ) for EPTC were calculated by: 

LOD = IAl + 3(S) 
where: 

1 A 1 = the absolute value of the x-intercept of the standard curve (from above). 

6) = the relative standard deviation of the responses of the lowest concentration 
used for the standard curve times A (RSD x A). 

LOD = IO.02051 + 3(0.0205)(0.0122) = 0.0213 = (response ratio) 
= 10.6 ng/ml EPTC 

LOQ= 3.3(LOD) = 35.1 ng/ml 

Based on the 3 mL extraction volume and assuming a sample volume of 2.69 m3 
(1.87 Ipm for 24 hours): 

(35.1 ng/mL)(3 mL) / (2.69 m3) = 39.1 ng/m3 per 24-hour sample 

D. COLLECTION AND EXTRACTION EFFICIENCY (RECOVERY) 

Fifteen microliters of a 356.4 ng/ml EPTC standard were spiked on the 
primary section of each of four XAD-2 sampling tubes. Another set of 4 tubes were 
spiked with 7.5 microliters of the same standard solution. The spiked tubes were 
then subjected to an air flow of 2 Ipm for 24 hours. The samplers were set-up in a 
garage/shop at an ambient temperature of approximately 9OoF (maximum). The 
primary and back-up sections were then separately desorbed with ethyl acetate and 
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analyzed. One of the tubes spiked with 15 UL was broken during sample recovery. 
Percent recoveries from the piimary sections of the three tubes spiked with 5346 ng 
(15 uL) EPTC were 84.5%, 96.8% and 89.6% with an average of 90.3%. Percent 
recoveries from the primary sections of the four tubes spiked with 2673 ng (7.5 uL) 
EPTC were 96.0%, 103%,102% and 102% with an average of 101%. 

E. STORAGE STABILITY 

Storage stability studies were conducted over a 29 day period. The primary sections 
of eight tubes were spiked with 2673 ng of EPTC. The spiked tubes were stored in 
the freezer at -20 C and extracted/analyzed on storage days 0, 2, 6 and 29. Two 
tubes each were analyzed on each day. The storage recoveries (average results) 
were 101 %, 1 lo%, 110% and 109% for days 0, 2, 6 and 29 respectively. 

F. BREAKTHROUGH 

The primary sections of three tubes were spiked with 5346 ng EPTC/tube then run 
for 24 hours at 2 Ipm (see Section D above). No EPTC was detected in the back-up 
resin bed of. any of the three tubes. 
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